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ABSTRACT 
Prairie strips provides a wide range of soil and water quality benefits as well as habitats 
for wildlife. At just $28 to $39 per treated acre per year, coupled with eligibility to collect federal 
conservation payments, prairie strips are one of the most cost-effective best management 
practices (BMPs) available to Iowa farmers. Despite the ecological benefits and economic 
advantages, there are less than 70 collaborators who have adopted prairie strips in Iowa. 
Furthermore, as a relatively new conservation practice, there is a lack of research examining 
what factors encourage or deter Iowa farmers from adopting prairie strips. Therefore, using the 
2018 Iowa Rural and Farm Life poll data, this study conducted quantitative analysis to identity 
farmer or farm characteristics associated with interest in prairie strips.   
Out of the total of 11 farmer and farm characteristics explored, the following eight 
variables are positively associated with interest in prairie strips: (1) gross farm sales; (2) 
conservationist identity; (3) conservation ethics; (4) place attachment to the farmland; (5) 
opinion leadership; (6) willingness to innovate; (7) diversified operation of extended rotation; 
and (8) existing conservation practices. Of these, existing conservation practices and 
conservationist identity produced the strongest positive association. On the other hand, age, 
productivist identity, place attachment to friends, and prior knowledge about prairie strips 
practice are not significantly associated with interest in prairie strips. Interestingly, the only 
negative association discovered in this study is having a non-diversified operation with no 
intention to diversify in the future.  
Additionally, this study presents three notable findings. First, those who expressed 
interest in learning about prairie strips and those who expressed interest in adopting the practice 
scored very similarly on comparison variable measurements. Second, on questions measuring 
x 
interest in prairie strips, a natural grouping formed between the “Maybe” and “Yes” response 
groups. In other words, there were greater statistical differences between the “No” and “Maybe” 
and “No” and “Yes” response groups than between the “Maybe” and “Yes” groups. Third, those 
who expressed stronger sense of conservation ethics and positive environmental attitude at a 
more local geographic scale demonstrated higher interest in prairie strips.  
Based on these findings, a low-hanging fruit to increase prairie strips adoption in Iowa is 
to focus education and outreach efforts to farmers who already have a BMP in place. 
Additionally, it would be worthwhile to expand outreach efforts to farmers who express their 
interest in prairie strips as a “Maybe.” A mid-range recommendation to increase prairie strips 
adoption in Iowa is to build vibrant local agricultural networks that increases farmer-to-farmer 
interactions, especially between those who have implemented BMPs and who have not. 
Additionally, these agricultural networks should aim to increase a farmer’s personal connection 
and commitment to their local community. Finally, a long-range policy goal should invest in 
fostering a conservationist identity in individuals and in the culture of the state of Iowa.    
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CHAPTER 1.    INTRODUCTION 
What Are Prairie Strips?  
Prairie strips are an agricultural conservation practice with multi-faceted benefits, 
including reduced soil and nutrient loss, improved water quality and infiltration rate, and 
increased wildlife habitat. As its name suggests, the practice incorporates perennial prairie 
grasses in working farm fields at strategic locations – either edge of field or in-field – such as 
areas prone to the formations of rills and gullies, or low yielding spots.  
Native to the Midwest and once covering 85% of the land area in the state of Iowa, 
perennial prairie grasses offer many environmental benefits with their characteristic deep root 
systems and stiff stems. The deep root systems can penetrate 10-20 feet into the ground, creating 
pores that increase soil water storage capacity and water infiltration rate. The root systems can 
also absorb excess water-soluble nutrients in the soil such as nitrate that may otherwise pollute 
the water bodies. The stiff stems do not easily bend in rain events and act as an impediment that 
slows down surface runoff, ultimately reducing soil erosion and pollution of water. Finally, its 
perennial nature provides constant coverage of the land from erosive forces such as wind and 
rain, as well as habitats for wildlife. 
The prairie strips practice was developed by the STRIPS (Science-Based Trials of Row-
crops Integrated with Prairie Strips) team, initiated by Iowa State University scientists and Neal 
Smith National Wildlife Refuge managers. In 2007, the STRIPS team established four initial 
prototypes of prairie strips on 12 small watersheds at Neal Smith Wild Refugee. The treatments 
included: (1) 100% row-crop; (2) 90% row-crop with 10% prairie at the bottom of the watershed; 
(3) 90% row-crop with 10% prairie integrated along strips; and (4) 80% row-crop with 20% 
prairie integrated along strips. 
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Figure 1.1. Initial experiment layout of the prairie strips practice  
Source: Iowa State University STRIPS team (https://www.nrem.iastate.edu/research/STRIPS/content/research-overview) 
 
 
Figure 1.2. Prairie strips in a crop field 
Source: Omar de Kok-Mercado (https://www.nrem.iastate.edu/research/STRIPS/content/what-are-prairie-strips) 
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With promising results from the initial trials, prairie strips have been transferred and 
tested on commercial farm fields since 2012. Over 10 years of research - on both test plots and 
working fields - revealed significant and disproportionate environmental benefits of prairie 
strips. In comparison to all-cropped watersheds, converting just 10% of the cropland into prairie 
strips resulted in the reduction of soil loss by 95%, phosphorus losses in surface runoff by 77%, 
nitrate concentrations in groundwater by 72%, and total nitrogen losses in surface runoff by 70%. 
In addition, wildlife population such as pollinators and birds more than doubled (Schulte et al., 
2017). Along with environmental benefits, prairie strips are one of the most cost-effective 
agricultural conservation practices, costing about $28 to $39 per treated acre per year (STRIPS 
team, 2017). With the newly amended Farm Bill, farmers who implement prairie strips practice 
under the CRP can also receive rental payments as well.  
Administered by the U.S. Department of Agriculture (USDA), CRP incentivizes farmers 
to take environmentally sensitive land out of production and establish conservation practices on 
that land by giving farmers a yearly land rental payment (Iowa State University News Service, 
2020). To qualify for the CRP Clean Lakes, Estuaries and Rivers (CLEAR) Initiatives payment, 
prairie strips must range from 30-120 feet in width, but may not exceed 25% of the cropland area 
per field. In addition, prairie strips must be placed within the row crop production systems such 
as around the field, through the field, in terrace channels, on pivot corners, or adjacent to 
waterways (USDA FSA, 2019).  
As of 2020, there are over 60 farmer and landowner STRIPS collaborators across the 
state of Iowa, Illinois, Michigan, Minnesota, Missouri, and Wisconsin (Iowa State University 
STRIPS team, What Are Prairie Strips?). The STRIPS team is primarily located at Iowa State 
University, but has also expanded to the University of Nebraska, USDA Agricultural Research 
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Service National Lab for Agriculture and the Environment, and USDA Forest Service Northern 
Research Station.  
Agricultural Landscape of Iowa 
With 85% of its land dedicated for agricultural production, Iowa ranks as the nation’s top 
producer of corn, soybeans, hogs, chickens, and eggs (USDA NASS, 2017). Agriculture is 
central to Iowa’s identity as well as its economic and political stability: generating $10.3 billion 
(USDA ERS, 2019b) out of the total state export amount of $13.4 billion in 2017 (U.S. Census 
Bureau, 2020). The 2017 Iowa Census of Agriculture reported 143,447 farm producers and 
73,257 paid farm workers in Iowa, totaling 216,704 people working on farms (USDA NASS, 
2019). When agriculture-related jobs and economic activities are considered, a total of 399,631 
jobs, or nearly 30% of the statewide jobs, are supported through the agricultural and related 
industries in Iowa (Decision Innovation Solutions, 2019). 
However, Iowa’s current intensive industrial agricultural practices – characterized by 
large-scale monoculture crops, large inputs of chemical fertilizers, pesticides and fossil fuel, and 
heavy mechanization – are contributing to serious environmental and social issues (EPA, 
Sources of Greenhouse Gas Emissions; Hill et al., 2019; Temkin et al., 2019). In particular, the 
loss of topsoil and the degradation of the state’s water quality are the two major environmental 
concerns in Iowa. Agricultural conservation practices, including prairie strips, aim to mitigate the 
loss of topsoil and improve water quality. 
Soil and water conservation practices, also referred to as Best Management Practices 
(BMPs),1 are ways farmers can manage their operations to conserve existing natural resources 
and reduce the amount of pollutants such as fertilizers, pesticides, and animal wastes that enter 
 
1 This study will interchangeably use the terms “conservation practices” and “BMPs.” 
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the environment. Specific BMPs are chosen and tailored to meet specific environmental goals. 
Some environmental goals that BMPs can accomplish are: reduced soil erosion and sediment 
transportation; enhanced soil, water, and air quality; improved wildlife habitats; and increased 
wildlife population. 
In addition to environmental benefits, some BMPs aim to improve a farmer’s economic 
bottom line. One way BMPs may improve the long-term economic bottom line is through 
increased operational efficiency and/or the product value. For instance, nutrient management 
BMPs can reduce the amount of fertilizer or pesticides, bringing down the operational input costs 
(refer to Agricultural Conservation Practices in the U.S. section in the Literature Review for 
more information). 
Second, USDA programs such as Conservation Reserve Program (CRP), Conservation 
Stewardship Program (CSP), or Environmental Quality Incentives Program (EQIP) provide 
momentary compensation to offset adoption costs and/or supplement incomes for the farmers 
who implemented USDA approved BMPs. Additionally, these programs can diversify income 
sources for the participating farmers as well as their rural communities. Beyond environmental 
benefits, CRP participants often cited increased future income potential as one of the advantages 
of implementing BMPs through the CRP (USDA ERS, n.d.).  
For example, in Iowa, about $8.7 billion are spent annually on outdoor recreation (Iowa 
DNR, 2017). The economic impact of hunting amasses $405 million and $711 million for 
wildlife watching in Iowa. The wildlife habitat and increased wildlife population provided by 
prairie strips allow farmers to rent out their field to outdoor recreationists and capture some of 
the aforementioned resources to earn additional income. These economic benefits are not only 
good for the farmer, but others who get to enjoy them including their local, rural community. For 
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example, a study done in Oregon (Hibbard et al., 2015) reported that eco-tourism spurted by 
increased conservation practices diversified their once monotonous rural economy heavily reliant 
on the timber industry by supporting service sector businesses such as bed and breakfasts, 
restaurants, and tour packages. 
Despite these findings on environmental, economic, and social benefits of BMPs, 
adoption of BMPs are not widespread, especially in Iowa. This phenomenon begs the question of 
why more farmers do not implement sustainable agriculture practices such as prairie strips. This 
study takes up that question, investigating what farmer and farm characteristics are associated 
with prairie strips practice adoption amongst Iowa farmers. By better understanding the factors 
that affect a farmer’s decision-making processes related to BMP implementation, solutions can 
be prescribed to increase prairie strips adoption. 
While a number of different agricultural conservation practices are currently being 
implemented by farmers within the continental United States, this study focuses on prairie strips 
for the following reasons: (1) gap in the literature about prairie strips adoption due to its 
newness; (2) inclusion in the 2018 Farm Bill as an official USDA agricultural conservation 
practice, eligible for monetary compensation; (3) cost-effectiveness of prairie strips practice, 
making it one of the most affordable BMPs with a wide range of benefits; (4) native to Iowa 
ecosystem; and (5) perennial nature of prairie grasses offer benefits year-round unlike some 
other BMPs. Prairie strips have the potential to become a successful, widely implemented BMP 
in Iowa. This study hopes to contribute to the efforts to increase BMP adoption by addressing the 
gap in the exiting literature on understanding what farmer and farm characteristics are associated 
with prairie strips adoption.   
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Research Questions 
This study uses descriptive and inferential quantitative analyses to identify what farmer 
and farm characteristics are associated with interest in prairie strips adoption. The following 
questions guided this research:  
(1) What farmer and farm characteristics predict interest to learn more about prairie strips 
conservation practice?  
(2) What farmer and farm characteristics predict interest to adopt prairie strips conservation 
practice on the crop field?  
The farmer and farm characteristics analyzed in this study were determined based on 
previous literature on BMP adoption studies, as well as the type of data collected through the 
2018 Iowa Farm and Rural Life Poll. Hypotheses on how each comparison variable may affect 
the dependent variables are included in the methods section of this paper.  
Protecting Agricultural Resources in Iowa 
Topsoil is Iowa’s greatest agricultural asset. As of 2015 (most recent data available), soil 
loss on cultivated cropland averages 6.02 tons per acre per year, which is above the “acceptable 
soil loss rate” of 5.0 tons per acre per year set by the USDA (USDA NRCS, 2018). However, 
nature works at a much slower, geological pace, and the “acceptable soil loss rate” is 10 times 
greater than the average soil formation rate, which occurs at less than 0.5 tons per acre per year 
(Eller, 2014). Over the course of the 20th Century, the average topsoil depth in Iowa decreased 
from 14-18 inches to 6-8 inches (Gray, 2019). Will Iowa lose the remainder of its topsoil by the 
end of the 21st Century? What will happen to Iowa without its topsoil? 
Water quality is related to soil erosion and has become another area of concern in Iowa. 
For one, nitrate in drinking water is harmful for human health. Methemoglobinemia, or more 
commonly known as “blue baby syndrome,” is a disease caused by nitrate. When nitrates enter 
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human body, it can transform into nitrites. This new form can react with hemoglobin, a protein in 
the red blood cell that carries oxygen throughout the body, to create methemoglobin. With 
reduced levels of normal hemoglobin, less oxygen is available to the body. As the colloquial 
name suggests, infants are the most vulnerable to Methemoglobinemia, where severe cases may 
lead to death. Older children can also be affected by Methemoglobinemia with symptoms such as 
trouble breathing, vomiting, diarrhea, increased lethargy, loss of consciousness and seizures 
(World Health Organization). Nitrate in drinking water is also linked with colorectal cancer, with 
up to 12,500 nitrate-attributable cancer cases annually in the U.S. (Temkin et al. 2019). 
Under the Safe Drinking Water Act, the U.S. Environmental Protection Agency (EPA) 
requires water utilities to remove harmful pollutants such as nitrates. The maximum acceptable 
amount for nitrate in drinking water is set at 10 mg/L. In order to meet this federal standard, Des 
Moines Water Works (DMWW), the largest water utility in Iowa, needs to use a very costly 
nitrate removal facility. The nitrate removal facility is used only when the nitrate levels in the 
main source water are so high that there is not enough water from non-primary sources to dilute 
the compound down. Even so, in 2015 alone, DMWW spent over $1.2 million to remove 
nitrates.  
Over the years, the number of days that DMWW had to rely on its nitrate removal facility 
has risen. Between 1995 and 2014, the nitrate levels in the Raccoon River at the DMWW intake 
points exceeded the 10 mg/L standard for at least 1,636 days, or 24 percent of the time (Board of 
Water Works Trustees of City of Des Moines v. Sac Cnty. Bd. of Supervisors, 890 N.W.2d 50, 
53 Iowa 2017). Thus, despite having one of the largest nitrate removal facilities in the world, 
DMWW is now forced to double the size of its nitrate removal facility to keep up with the 
growing demand (Elmer, 2017). This expansion will cost between $76 million and $173.5 
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million (Board of Water Works Trustees, 890 N.W.2d at 54), which will inevitably increase 
water rates for its customers. 
In 2015, DMWW sued 10 drainage districts in three northern Iowa counties: Buena Vista, 
Calhoun, and Sac. DMWW claimed that they were polluting the Raccoon River – the primary 
source of drinking water for 500,000 central Iowans – with high levels of nitrates. The river 
originates in Buena Vista county and flows approximately 186 miles to the south of downtown 
Des Moines (Board of Water Works Trustees, 890 N.W.2d at 53).  
First of its kind in the nation, the DMWW lawsuit sought to relabel drainage districts as a 
“point source” polluter, ultimately to reduce the amount of nitrate discharged into the Raccoon 
River. Under the Clean Water Act (CWA), point source polluters must acquire a National 
Pollution Discharge Elimination Systems (NPDES) permit and comply with federal regulations. 
In 2017, the case reached the Iowa Supreme Court. Despite the acknowledgement that “DMWW 
may well have suffered an injury,” the court dismissed the case in a 3-2 ruling because it deemed 
that the drainage districts lack the ability to redress the said injury (DMWWDMWW, 2017). 
The farm run-off nitrate that DMWW battles with eventually makes its way down to the 
Gulf of Mexico via Missouri and Mississippi rivers. Every year, the Gulf of Mexico suffers from 
hypoxia caused by excess nutrients in the water, which kills aquatic life and causes $82 million 
damage to U.S. seafood and tourism industries per year (NOAA NCCOS, 2011). Analyzing 18 
years of data collected by the Department of Natural Resources, University of Iowa researchers 
found that Iowa is responsible for 55 percent of the Missouri River basin’s nitrogen load that 
makes its way down to the Gulf of Mexico (Jones et al., 2018). However, Iowa comprises of 
only 3.3 percent of the total area and 12 percent of the water in the entire Missouri River 
watershed. This means the water coming out of Iowa has seven times more nitrates than the rest 
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of the Missouri River watershed, which includes eight other states. Similarly, Iowa contributes 
45 percent of the total nitrate in the Upper Mississippi River basin (Eller, 2018). 
 
Contribution 
This study makes several contributions to the field of farmer BMP adoption. First, while 
there are many existing studies dedicated to understanding what farmer and farm characteristics 
are associated with BMP adoption, the results remain inconclusive with mixed results. Therefore, 
more research is needed to establish more concrete answers on what farmer and farm 
characteristics are consistently associated with agricultural BMP adoption.  
Second, because prairie strips are a relatively novel BMP, there has yet to be a study that 
specifically aims to understand farmer and farm characteristics related to the adoption of prairie 
strips. Beyond the Iowa state borders, this study contributes to the goals of the new 2018 Farm 
Bill, which added prairie strips as an official USDA approved CRP practice (USDA FSA, 2019). 
The government’s endorsement validates the effectiveness and transferability of prairie strips 
practice from research settings to real-world, field settings. Further, provision of funding and 
technical support reflects the government’s goals to widely promote the prairie strips practice. 
This research sets forth information that can be used to adjust outreach methods to help achieve 
the government’s goal.  
In the policy realm, this study contributes to the practical goals of governmental 
institutions and policymakers that seek to improve environmental qualities through increased 
BMP adoption. For instance, the state of Iowa (Iowa Department of Agriculture, Department of 
Natural Resources, and Iowa State University) issued the Iowa Nutrient Reduction Strategy in 
attempts to assess and reduce nutrients in Iowa water, and consequently in the Gulf of Mexico. 
The goal is to reduce the amount of nutrients, with an emphasis to reduce nitrogen and 
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phosphorous load by 45 percent by 2035. However, the voluntary participation framework led to 
low levels of improvement. Iowa’s nitrogen levels – based on running five-year annual averages 
– have been above the 2003 value for 10 consecutive years2 (Jones et al., 2018). By 
understanding the farm and farmer characteristics of potential adopters, governmental or 
conservation institutions can strategically target their audience. Also, by identifying the variables 
associated with lack of interest in prairie strips, policymakers can adjust existing policies or 
create new policies to address said variables and encourage implementation of prairie strips.  
This research matters to the field of planning because it will provide data to help those in 
institutions and positions of power to make informed decisions in their efforts to increase 
adoption of conservation practices. The main responsibility of planners is to guide the use and 
development of communities in a way that best protects and promotes public health, safety, and 
welfare. As demonstrated with the DMWW lawsuit and the hypoxia zone in the Gulf of Mexico, 
agricultural industry is closely tied with public health, safety, and welfare. This is especially true 
for the state of Iowa. In order to protect communities from the negative consequences of 
industrial agriculture, BMPs such as prairie strips must be utilized much more widely. To 
achieve this goal, sound planning is needed to strategically remove barriers and increase 
incentives behind BMP adoption.  Sound planning relies upon sound data, but at the moment, 
there is a lack of data on this research topic of prairie strips adoption.  
This paper is organized into five sections. This first section introduces the current 
agricultural landscape of Iowa and the concept of BMPs. Next, the literature review examines 
previous farmer BMP adoption studies to outline the research frame work, variables associated 
with adoption, and a gap in the literature that this research can address. The Materials and 
 
2 2003 value is used because it was the first year that five-year rolling average could be calculated, with the data 
starting in 1999  
12 
 
Methods section details how this research was conducted, including data collection, variable 
selection, analytical methods, and the limitations of this study. The outcomes of each analysis 
and their potential explanations are reported in the Results and Discussion section. Finally, the 
last section of this paper provides a summary of the study and recommendations for future 
policies toto increase the use of BMPs among Iowa farmers. 
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CHAPTER 2.    LITERATURE REVIEW: ADOPTION STUDIES ON AGRICULTURAL 
BEST MANAGEMENT PRACTICES 
Introduction 
While the conservation movement in the U.S. began in the late-1800’s, agricultural 
BMPs did not come into the national spotlight until the Dust Bowl, a decade-long environmental 
crisis of the 1930’s. These devastating events prompted the U.S. Congress to establish the Soil 
Erosion Service program (SES) and the Prairie States Forestry Project in 1935. These programs 
investigated ways to reduce soil erosion and provided farmers with information and technical 
support to implement agricultural BMPs on their fields. In addition, research was conducted to 
better understand what motivates or discourages farmers from implementing agricultural BMPs. 
In 1994, the SES was renamed as the Natural Resources Conservation Service (NRCS) to better 
represent the ever-evolving agricultural landscapes and the needs for a broader range of 
agricultural BMPs beyond soil erosion prevention (USDA NRCS, n.d.).  
Today, over 40% of the U.S. land area is used for agricultural purposes, and agriculture is 
one of the main contributors of environmental issues in the U.S. For instance, agriculture 
accounts for approximately 80 percent of the nation’s consumptive water use (USDA ERS, 
2019a), depleting ground and surface water sources. Agriculture is the fifth largest greenhouse 
gas emitter in the U.S. (EPA, Sources of Greenhouse Gas Emissions). In addition to greenhouse 
gases, many studies have identified agriculture as the major cause of air pollution (Bauer et al., 
2016; Lelieveld et al., 2015; NASA, 2014), with the most recent research pointing to 4,300 
annual premature deaths from air quality issues borne out of corn production alone (Hill et al. 
2019). Further, as mentioned in Chapter 1, water quality issues that affect both environmental 
and human health – such as nitrate in water causing Methemoglobinemia as well as the hypoxic 
zone in the Gulf of Mexico – are closely tied with agricultural practices.  
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This link between environmental and human health has long been recognized by global 
and national institutions (The National Academies, 2001). For instance, the USDA stated “[t]he 
health of animals, people, and the environment is connected” (USDA, One Health, 2016).  
Furthermore, in  partnership with the U.S. Fish and Wildlife Service, U.S. Food and Drug 
Administration (FDA), the Centers for Disease Control and Prevention (CDC), the National 
Institutes of Health (NIH), the Environmental Protection Agency, and the tribal Nations, the 
USDA launched the “One Health” initiative to “maintain or reduce health risks to animals, 
humans, the environment, and society” (USDA, One Health, 2016). Therefore, focusing 
conservation efforts on agricultural landscapes can lead to significant improvements in the 
environment as well as human health.  
The U.S. government spends $6 to $6.5 billion annually (USDA ERS, 2019b) to support 
agricultural BMPs through the USDA programs such as Conservation Reserve Program (CRP), 
Environmental Quality Incentives Program (EQIP), Conservation Stewardship Program (CSP) 
and more. These programs are voluntary, and despite the monetary incentives and technical 
support they provide, it is often difficult to recruit and more importantly, maintain farmers and 
farmland owners. Therefore, in order to increase farmer BMP adoption, it is essential to 
understand what factors influence a farmer’s decision-making processes behind it.  
This literature review examines past studies investigating farmer and farm variables 
associated with farmer BMP adoption. Specifically, the studies chosen for this review examined 
variables related to: (1) Farmer demographics; (2) Farmer values and identities; (3) Information 
and environmental awareness; (4) Economic factors; (5) Farm characteristics; and (6) BMP 
characteristics.   
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Structural and Non-structural Agricultural Conservation Practices  
Agricultural conservation practices are actions that farmers and farmland owners can take 
to mitigate negative environmental impacts of agricultural activities. There are many agricultural 
BMPs with a different focus or specialization based on factors such as different agricultural 
subsector (crops, livestock, fisheries and aquaculture, and forestry), product grown, geographic 
region (climate, soil type, environmental issues pertinent to that specific location), etc. For 
example, one can imagine BMPs to reduce water pollution would be significantly different 
between a concentrated animal feeding operation and an orchard. All BMPs, however, share a 
common goal to prevent pollution and conserve natural resources while maintaining or 
enhancing agricultural production.  
This subsection will briefly introduce a few BMPs that have similar conservation goals as 
prairie strips, with the most notable outcome being reduced nutrient and sediment transport, 
which in turn affects water quality. Furthermore, while there are many ways to categorize 
agricultural BMPs due to their variety and overlapping goals, this literature review will divide 
them into structural BMPs (i.e. prairie strips) and non-structural BMPs. This comparison allows 
identification of similarities and/or differences in how different independent variables are 
associated with farmer BMP adoption in structural versus non-structural BMPs. By doing so, this 
literature review points to independent variables that may be noteworthy specifically for 
examining in the context of prairie strips practice.  
This is important because commonly employed BMP adoption predictors have not been 
directly tested with prairie strips practice. Arbuckle (2015) used in-depth interviews with 
stakeholders to investigate barriers and potential incentives to increase prairie strips adoption in 
Iowa. However, independent variables commonly used in farmer BMP adoption research – (1) 
Farmer demographics; (2) Farmer values and identities; (3) Information and environmental 
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awareness; (4) Economic factors; (5) Farm characteristics; (6) BMP characteristics; and (7) 
Macro factors –  are yet to be examined for prairie strips practice. 
This study addresses this gap in the literature by empirically testing how independent 
variables discussed in this review relate specifically to the prairie strips practice. It is important 
to reexamine these variables at the geographic scale of Iowa and for prairie strips practice 
because the literature have shown that there are no universal indicators, and that educational, 
outreach, and policy forming efforts to increase adoption needs to be tailored to the specific 
locale.  
Non-structural Practices 
Non-structural agricultural BMPs refer to practices that do not require some type of 
physical construction. They focus on preventative measures, educational programs, and 
environmental planning. Examples of non-structural practices included here are crop nutrient 
management plans, conservation tillage, and cover crops.  
Crop Nutrient Management Plans 
Nutrient management plans promote efficient and effective use of fertilizers to provide 
adequate amount nutrients for crop growth while minimizing environmental pollution caused by 
excessive nutrients (Iowa State University Extension and Outreach, 2002b). One nutrient 
management plan is calculating the amount of fertilizer to apply. One way to do this is to, 
analyze soil samples to estimate amount of nutrients already existing in the soil. Then, the 
amount of fertilizer to apply can be calculated by finding the difference between the amount of 
fertilizer needed for adequate crop growth and nutrients already in the soil.  
In the Corn Belt region, farmers in general prefer to apply nitrogen in the fall because the 
field is drier and more suitable for application, not to mention they have more available time 
after the harvest (Iowa State University Extension and Outreach, 2019; Upper Mississippi River 
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Sub-basin Hypoxia Nutrient Committee (UMRSHNC), 2008). However, nitrogen applied in the 
fall is more vulnerable to leaching due to frozen ground that does not adequately absorb the 
nutrient into the soil in the first place, exacerbated by repeated freezing and melting of the snow 
that washes the nutrient away. Spring nitrogen application prior to planting, on the other hand, 
reduces the amount nitrogen loss between the time of application and uptake by the crop 
(UMRSHNC, 2008). Therefore, spring Nitrogen application is considered a crop nutrient 
management BMP.  
Conservation tillage 
Conservation tillage refers to any tillage and planting system that leaves behind crop 
residue to cover at least 30 percent of the soil surface (Iowa State University Extension and 
Outreach, 2002a). The primary goal of conservation tillage is to reduce soil erosion that can 
ultimately lead to undesirable formations of gullies and severe rill erosions. For instance, a 
raindrop of 6 millimeters in diameter can hit the ground at 20 miles per hour. Pounding raindrops 
can displace soil particles up to 3 feet away from the original location. By covering the ground 
with residue, such soil movement is reduced. Additionally, conservation tillage maintains or 
improves water infiltration rate by reducing soil surface “sealing” that occurs when splashed soil 
particles clog the soil pores (Iowa State University Extension and Outreach, 2002a). Finally, 
conservation tillage reduces the disturbance on soil structure in comparison to the conventional 
tillage that reverses soil profiles and stirs soils to mix the crop residue into the ground. Strong 
soil structure is critical for soil fertility, and therefore, conservation tillage improves the long-
term soil fertility.  
Cover Crops 
Cover crops are an in-field non-structural practice, and are grown in the fallow period 
when the cash crops are not growing. In the Corn Belt, cover crops are planted in the late fall or 
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winter after corn or soybean has been harvested, and terminated in the early spring before 
planting corn or soybean for the new season. Cover crops offer several benefits, the most notable 
one being reduced soil erosion. Cover crops “cover” what would otherwise have been bare 
grounds, protecting the soil from wind and surface erosion. By covering the grounds, cover crops 
also suppress weeds. Below the ground, cover crops improve soil quality by increasing soil 
organic matter and physical soil structure. Cover crops as defined by the USDA are not to be 
harvested for profit. 
Structural Conservation Practices  
Structural agricultural BMPs are constructed or built practices. Structural BMPs can be 
installed within the field or around the field. In order for structural BMPs to work effectively, 
some level of routine maintenance is required. Structural BMPs can be further divided into two 
camps of “edge of field” and “in-field” practices. Edge of field BMPs are situated along the 
perimeters of the crop field. This is done by taking the edge of a crop field out of production, or 
simply converting uncultivated land around the crop field. In general, the edge of field BMPs are 
designed to prevent transportation of agricultural pollution from the crop field to the 
environment. In-field structural BMPs, on the other hand, are either built or planted within the 
crop field. This is done either during the fallow period after the cash crop has been harvested (i.e. 
cover crops), or a portion of the crop field is taken out of production (i.e. prairie strips).  
Contour Buffer Strips 
Contour buffer strips are an in-field structural practice composed of grasses and/or 
legumes, and alternated with wider strips of cultivated areas (USDA NRCS, 2014a). As the name 
suggests, it is used to slow runoff water, reduce erosion and trap sediments in areas farmed on a 
contour. As water runs through the contour buffer strips, unwanted particles such as sediments, 
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nutrients, and other potential pollutants are filtered out. Additionally, the contour buffer strips 
provide food and habitats for wildlife.  
Riparian Forested Buffers 
Riparian forest buffers are an edge of field structural practice built adjacent to a stream, 
lake, or wetland, and composed of a various mixture of trees, shrubs, and/or other perennial 
plants. By standing in between the crop field and waterbodies, riparian forested buffer prevents 
sediment and nutrient runoff from entering the waterbodies. Riparian forested buffers also 
provide habitat for wildlife, including shade and food for aquatic animals. While the types of 
plants to be planted in riparian forest buffers are determined based on the geographic region, 
conservation goals and management plans, harvestable crop trees and shrubs can be used to 
diversify farmer/landowner income. To qualify for USDA CRP funding, riparian forest buffers 
must be at least 35 feet wide.  
Terraces 
Terraces are in-field structural conservation practice built parallel to the crop field on a 
slope to decrease runoff, soil erosion, and sediment delivery (USDA NRCS, 2014b). By placing 
terraces on a slope, the slope length is cut and shortened, which decreases the energy of runoff. 
By attenuating the runoff, terraces reduce erosion and prevent the formation of gullies. Terraces 
can also retain water, which improves soil moisture level (American Society of Agricultural and 
Biological Engineers, 2013). Additionally, during this time of retainment, sediments settle and 
improves the quality of water leaving the field.  
Farmer and Farm Characteristics and BMP adoption 
Many of the pioneering studies that explored which potential factors facilitated farmer 
BMP adoption have focused on micro-level, descriptive variables about farmers and their farms 
(Blase, 1960; Obstacles to Conservation Subcommittee, 1952; Prundeanu & Zwerman, 1958). 
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Some of the most frequently cited independent variables from the early studies include: farmer 
age; farmer education attainment; farmer identities (productivist versus conservationist); farm 
size; tenure; and location (Blase, 1960; Obstacles to Conservation Subcommittee, 1952; 
Prundeanu & Zwerman, 1958). In addition, the early studies focused on BMPs specific for soil 
conservation. Contemporary studies on farmer BMP adoption are continuing to build upon the 
foundational research by reexamining descriptive variables listed above. Additionally, recent 
studies are exploring new concepts such as beliefs in climate change (Arbuckle et al., 2013), 
empathy for others (Sautter et al., 2011), and networking (Baumgart-Getz et al., 2012; Carlisle 
2016; Liu et al., 2018; Prokopy et al. 2019). 
The independent variables found in all of the studies examined in this literature review 
are organized into seven categories adopted from the Prokopy et al (2019) and Liu et al (2018) 
studies. Due to varying wordings among different reviewed studies, brief explanations on each of 
the independent variables are included in the Table 2.1 to allow consistent definition and 
categorization across different studies. 
Table 2.1. Categorization of independent variables examined in BMP adoption literature 
Category Independent variable Brief explanation 
Farmer 
demographics 
Age Farmer age 
Formal education Education received through institutions such as schools and universities 
Gross Farm Sale Measurement of wealth such as income, gross farm sales, etc. 
Farmer values 
and identities 
Productivist Places importance on crop yield and/or profit 
Conservationist Places importance on environmental quality 
Conservation Ethics Sense of empathy, morality, or responsibility towards others and the 
environment 
Positive environmental attitude Belief that their actions could have a positive impact on the environment  
Quality of environment Perspective on current quality of the environment 
Government Perspective on government, including concern for regulations 
Willingness to innovate  
Information and  
environmental 
awareness 
Information Access to and quality of information 
Informal education Education received through community-based organizations such as 
trainings from conservation agencies, farmer-to-farmer knowledge transfer, 
self-learning, etc. 
 Environmental awareness Environmental awareness category as a whole 
 Knowledge - General Knowledge of general terms or facts related to environmental quality 
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Table 2.1. Continued 
Category Independent variable Brief explanation 
 Knowledge - Programs Knowledge of conservation programs or efforts 
Networking - Agency Connectivity to and trust/familiarity with agency personnel or procedures 
Networking - Local Connectivity to and trust/familiarity with other farmers and grass roots 
organizations 
Economic factors Capital  
Adoption payments - Direct Farmer receives direct payments for participating in conservation programs 
Adoption payments - Credit Farmer receives credit or delayed payments for participating in 
conservation programs 
Profitability of practice Farmer believes BMP(s) will lead to profit outside of the adoption payment 
BMP costs Costs associated with BMP adoption such as purchasing equipment, labor, 
etc. 
Farm 
characteristics 
Farm size Number of acres farmed 
Tenure Whether operator owns or rents farmland 
Diversified Farm operated with various crop types and/or livestock 
Location Region or watershed where farm is located in 
Labor Availability of labor 
Equipment Availability of adequate equipment necessary for BMP adoption 
Heritage Farm operated with a family member and/or will be taken over by a family 
member 
Conservation practice Current or previous participation in other conservation practice(s)  
BMP 
characteristics 
Ecosystem services Benefits received through BMP(s) 
Convenience Minimal effort and time required for BMP adoption and maintenance  
Removal of crop field Crop field taken out for BMP adoption 
Contract length Length (short-term versus long-term) of the contract for BMP adoption 
payments  
Observability Effects of the BMP is easily observable 
Macro factors Conservation programs  Structure of conservation programs, including its policies, outreach, 
complexity, etc.  
 
Findings from Previous Farmer BMP Adoption Literature 
This section review what factors are associated with BMP adoption for structural and 
non-structural soil and water conservation practices. The purpose of dividing the review by 
structural and non-structural BMPs is to be able to make comparisons on what affects the 
adoption of the BMP. Since prairie strips practice is a structural BMP, factors to focus on for 
prairie strips research efforts can be guided down by understanding structural BMP adoption 
literature. Further, if there is strong overlap between the factors that influence structural and non-
structural BMPs, then prairie strips practice adoption research can rely on general BMP adoption 
literature.  
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Non-Structural BMPs 
Non-structural BMP adoption literature examined in this review include soil and water 
conservation practices such as conservation tillage, cover crops, nutrient management plans, and 
weed-resistance control practices. The most frequently cited positive indicator of farmer BMP 
adoption of non-structural BMPs was education attainment (Carlisle, 2016; Frisvold et al., 2009; 
Knowler & Bradshaw, 2009). Next to education attainment, benefits provided by the BMP – 
both environmental and financial – came in second most cited positive factor behind farmer 
BMP adoption (Arbuckle & Roesch-McNally, 2015; Carlisle, 2016). In conjunction, prior 
experience of incorporating conservation practice was also a consistently positive indicator 
(Arbuckle, 2013; Arbuckle & Roesch-McNally, 2015). These two positive indicators go hand-in-
hand because those who have an existing conservation practices are likely to witness the benefits 
of BMPs and therefore, more interested in adopting another BMP.  
Additionally, looking at both of these aforementioned factors, it is understandable that 
positive environmental attitude – belief such as BMPs are effective at improving environmental 
quality or one’s actions could have positive effects on the environment – was also found to have 
positive association with non-structural BMP adoption (Arbuckle, 2013; Ulrich-Schad et al., 
2017). Other positive indicators include greater capital, greater farm size, greater income, and 
social network with other farmers.  
The most frequently cited negative indicator of farmer BMP adoption expressed 
systematic challenges/concerns such as government intrusion, difficulty navigating the 
conservation agencies and programs, or constraints with the BMP contracts. (Arbuckle, 2013; 
Fisvold et al., 2009; Palm-Forster, 2017). Perceived risks such as opportunity costs, future 
maintenance costs and labor are mentioned as a barrier for farmers from adopting BMPs 
(Roesch-McNally, 2015; Palm-Forster, 2017). Finally, older age demonstrated mixed-results, 
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where it was found to be a negative indicator in Frisvold et al. (2009) study, whereas Ulrich-
Schad (2019) found it to be insignificant, and other studies such as Arbuckle (2013) or Roesch-
McNally et al. (2015) did not include age in their study.  
Structural BMPs 
Structural BMP adoption literature examined in this review included soil and water 
conservation practices such as filter strips, contour buffers, and grassed waterways. The 2015 
Arbuckle study interviewing stakeholders on prairie strips adoption interest is also included in 
this section. Like non-structural BMP adoption, benefits provided by structural BMPs was a 
strong positive indicator behind adoption (Arbuckle, 2015; Reimer et al., 2014; Yeboah et al., 
2015). In the structural BMP adoption, farmers stated aesthetics value of the physical BMP as an 
added benefit beyond ecological or financial benefits. Additionally, systematic 
challenges/concerns was also found to be a negative indicator for structural BMP adoption 
(Arbuckle 2015; Yeboah et al., 2015). Unlike the findings from the non-structural BMP adoption 
literature, education was found to be an insignificant indicator for structural BMP adoption 
(Yeboah et al., 2015).  
Conclusion 
 While there is a consensus among the previous farmer BMP literature that there are no 
universal indicators (Knowler & Bradshaw, 2007; Mishra et al., 2018; Woods et al., 2014), there 
seems to be a similar pattern between structural and non-structural BMP adoption indicators 
Both structural and non-structural BMP adoptions found benefits provided by the BMPs to be a 
strong positive indicator, while systematic challenges/concerns demonstrated negative 
association with BMP adoption. Therefore, prairie strips practice should reexamine these two 
factors.  
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 On the other hand, some of the variables tested in non-structural BMP adoption literature, 
such as farm size, capital, and prior or existing conservation practice were not examined in 
structural BMP adoption literature. Therefore, it would be worthwhile to review these factors in 
the context of prairie strips practice.  
Future Directions  
The studies reviewed by this paper investigate a broad range of categories and 
independent variables that indicate probability of farmer BMP adoption. In general, independent 
variables that increase capital - such as greater farm size, income, gross farm sales, labor, access 
to information, and social networks - were positively associated with farmer BMP adoption. In 
addition to capital, greater environmental awareness and knowledge - which includes awareness 
and perception of environmental benefits ensued from BMPs - contributed to increased 
probability of farmer BMP adoption. Finally, cost-effectiveness and convenience of the BMP 
were proven to be very important determining factors of BMP adoption. On the other hand, 
perception of risks involved with BMPs decreased the probability of adoption across various 
geographic regions. For this reason, other independent variables that are likely to increase risks - 
such as removal of crop fields to incorporate BMPs, or longer conservation program contracts 
that decreases trialability - also demonstrated negative associations with BMP adoption.  
As with any other predictive behavior models, farmer preferences and decision-making 
behind BMP adoption is a complex process that remains inconclusive. For instance, descriptive 
farmer characteristic variables established by earlier research such as age, farming experience 
and formal education presented conflicting outcomes in more recent studies, especially as the 
geographic scope expanded. This inconsistency requires further investigation, especially at the 
local scale. 
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CHAPTER 3.    MATERIALS AND METHODS 
The Materials and Methods section describes the research processes used in this study. It 
begins with data collection and variable selection steps. It also includes survey questions and 
answer choices used to represent each variable, and how they are defined for this study. Finally, 
hypothesis for each variable and quantitative analytical methods used to test these hypotheses are 
described. 
Data Collection 
The data for this research were collected through the 2018 Iowa Farm and Rural Life Poll 
(IFRLP), or more commonly referred to as “The Farm Poll.” Since 1982, the USDA National 
Agricultural Statistics Service (NASS) has conducted an annual statewide Farm Poll to collect 
information on contemporary issues on agriculture and rural life in Iowa. Each year, the same 
sample of farmers are surveyed, allowing longitudinal analysis of change over time. Periodically, 
new farmers are randomly selected from the USDA’s agricultural census list and added into the 
original sample group. This is done to maintain the original sample size to supplement the loss of 
previous Farm Poll participants over time. The NASS then provided Iowa State University with 
the deidentified data to be analyzed. Since the data were collected and deidentified by NASS, 
they are considered secondary data, and therefore did not require Institutional Review Board 
clearance.  
The 2018 survey was mailed to 2,115 farmers in February 2018, and a total of 1,061 usable 
surveys were returned for an effective response rate of 50.2%. The 2018 Farm Poll sample had a 
greater proportion of larger scale farmers compared to the average Iowa farmer profile. As 
shown in Table 3.1, only 9.5% of the Farm Poll respondents earned $2,500 or less in gross farm 
sales in 2017, as opposed to 29% in the 2017 Iowa Census of Agriculture. On the other hand, 
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almost half of the IFRLP respondents stated gross farm sale in the range of $50,000 to $499,999, 
while only about one-third of the census respondents earned the same amount (IFRLP, 2018; 
USDA NASS, 2019). 
Table 3.1. Gross farm sale comparison 
2017 Gross Farm Sales 2018 IFRLP (%) 2017 Census of Agriculture (%) 
Less than $2,500 9.5 29.3 
$2,500 to $9,999 8.0 9.2 
$10,000 to $49,999 19.5 13.6 
$50,000 to $499,999 49.2 31.5 
$500,000 or more 13.8 16.4 
 
This bias toward larger scale farmers is an asset for this study because while only 18.6 % 
of U.S. farms generate $100,000 or more in gross sales, they operate 69.8% of U.S. farmland 
acreage (USDA NASS, 2019). In other words, a small proportion of farmers operate a 
disproportionately large amount of the total agricultural acreage. Therefore, greater area of 
agricultural fields may be converted into BMPs by concentrating outreach efforts on fewer 
number of large farm operators. This is an especially relevant strategy for prairie strips practice 
since its prototypical design recommends 10 percent of the crop field to be converted into prairie 
strips. Therefore, larger farms would install greater number of acres of prairie strips. Therefore, 
from the quantitative stance, understanding the motivations and decision-making processes of 
farmers on larger farms would be more strategic. 
Analytic Approach 
This study conducted quantitative analysis by using the SPSS Statistics software. 
Comparison variables with multi-question prompts (comparison variables 3, 4, 5, and 6) were 
treated as a single variable measuring a single concept by constructing scales. To do this, factor 
analysis was conducted to determine which questions can be combined into a scale. At this step, 
some questions that were left out from being further analyzed in the research. Then, the 
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questions deemed acceptable were added together in the SPSS software, and divided by the 
number of questions in the scale to standardize the scale. Finally, Cronbach’s reliability tests 
were performed on the scale to ensure there is adequate internal consistency amongst the 
questions to be treated as a single variable. This threshold value used to validate factor analysis 
was 0.6, and at for Cronbach’s reliability test was 0.7 (Field 2009).  
Many of the questions asked in the Farm Poll were answered on a Likert scale, allowing 
the use of Analysis of variance (ANOVA) at the bivariate level. Questions that were not 
answered on Likert scale, but answered in an ordinally continuous manner (comparison variables 
1, 2, 7, 8, 9 10, and 11) were also analyzed through the ANOVA test. The ANOVA test 
compared the means of a dependent variable response groups of No, Maybe, and Yes with the 
means of a comparison variable response groups. ANOVA tells us whether there is a statistically 
significant difference between group means. However, ANOVA does not tell us where this 
significant difference lies, which is why it was followed by the post-hoc Tukey’s test. Tukey’s 
test can identify exactly where the statistically significant difference lies among the different 
response groups. 
Dependent Variables 
In this study, there are two dependent variables of interest to learn and interest to plant. 
For the purpose of studying farmer BMP adoption, this study assumed that those who express 
interest in learning about and/or planting prairie strips practice are more likely to do so than 
those who do not indicate such interest. The italicized description and questions below are the 
questions as they appear in the 2018 Farm Poll. The direct quotes of the questionnaire text used 
to measure independent variables can be found in Appendix A.  
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Prairie strips are an agricultural conservation practice that uses strips of native prairie 
vegetation within or at the edges of fields to protect soil and water and provide habitat for 
wildlife. Iowa State University researchers have shown that strategically converting small areas 
of crop fields to native prairie (generally in-field contour buffer strips or filter strips at the edge 
of fields) can significantly reduce soil erosion and nutrient loss and improve wildlife habitat. 
(1) interest to learn: “Would you be interested in learning more about the prairie strips 
conservation practice?” 
(2) interest to plant: “Would you be interested in planting prairie strips on your farmland?” 
As categorical ordinal variables, participants answered No, Maybe, or Yes. These responses were 
coded as No = 1, Maybe = 2, and Yes = 3 for analysis. 
Comparison Variables and Hypotheses 
Despite decades of research on why farmers engage in conservation activities, there still 
remains a large degree of unexplained variations and a lack of understanding on what factors 
contribute to, or inhibit, farmer participation. One reason for this is because BMP adoption is 
complex and context specific (Reimer et al., 2014) and necessitates more study on the nuances 
between different types of BMPs (Prokopy et al. 2008). Therefore, it is important to reexamine 
previously identified factors in the contexts of new geographic location and specific practices. In 
this study, comparison variables were examined to test their relationship with the interest to 
learn and interest to plant.  
Factors that may play a role in Iowa farmers’ decision to implement prairie strips were 
selected based on the existing literature on farmer participation in agricultural BMPs, as well as 
the types of questions asked on the 2018 Farm Poll. The variables were organized into categories 
adopted from Prokopy & Floress (2008), Prokopy et al. (2019) and Liu et al. (2018) studies. This 
study modified the original categorization by rearranging the placement of comparison variables. 
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For example, Prokopy & Floress study (2008) placed age, income (comparable to gross farm sale 
variable in this study), networking (comparable to opinion leadership variable in this study) and 
information (comparable to knowledge variable in this study) variables all under the Capacity 
category. As shown in Table 3.2 below, this study separated the first two variables under the 
farmer demographic category, and the latter two variables under the information and network 
category.   
Table 3.2. Comparison variable definitions and hypotheses on interest in prairie strips  
Category and comparison variables Brief explanation Hypothesis 
Learn Plant 
FARMER DEMOGRAPHICS    
Age Farmer age NS - 
Gross farm sale  Measurement of wealth and capital through gross farm sale + + 
FARMER VALUES AND IDENTITIES    
Identity     
  Productivist Short-term goal of high profits and maximum crop yields  - - 
  Conservationist Long-term goal of environmental quality considered, along with 
profits and yield  
+ + 
Conservation ethics Sense of empathy or responsibility towards others and the 
environment 
+ + 
Positive environmental attitude Belief that their actions could have a positive impact on the 
environment  
+ + 
Place attachment* Emotional bond between a person and place  + + 
Willingness to innovate Willingness to try a new or different agricultural 
practice/technology 
NS + 
INFORMATION AND NETWORK    
Knowledge Knowledge of general terms or conservation programs or efforts NS + 
Opinion leadership Self-perceived level of leadership role in the farming community NS NS 
FARM CHARACTERISTICS    
Diversified Farm operated with various crop types and/or livestock + + 
  Not used in 2017, no plans to use it  - - 
  Not used in 2017, might use it in the future  ++ ++ 
  I used the practice in 2017  + + 
Existing conservation practice Current or previous participation in other conservation practice(s) + + 
Note: * denotes an exploratory variable; Hypothesis, “NS” = Not Significant; [ - ] = negative association; [+] = positive association).   
 
In addition to the generally accepted determinants from the literature, an exploratory 
variable (noted by * after the variable name) was included to assess whether these variables hold 
significance in the context of prairie strips adoption by Iowa farmers. Table 3.2. displays the 
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variables that this study used as independent variables, as well as hypotheses on their association 
with interest to learn and interest to plant. Due to varying wordings among different reviewed 
studies, brief explanation on each of the independent variables are included in the table to allow 
consistent definition and categorization across different studies. 
Category 1: Farmer Demographics 
In previous literature on farmer BMP adoption, farmer demographics category included 
variables such as age, gender, education attainment, income, and farming experience (number of 
years farming). In this study, the farmer demographics category includes two comparison 
variables of farmer age and gross farm sales. The limited scope of farmer demographics 
variables examined in this study is due to the increased measures to protect confidentiality of the 
survey participants, which complies with the mandate of the National Agricultural Statistics 
Service (NASS).  
Comparison Variable 1: Farmer age  
Existing studies have identified a negative association between age and the probability of 
BMP adoption (Baumgart-Getz et al., 2012; Ervin & Ervin, 1982; Frisvold et al., 2009; Mishra et 
al., 2018; Peterson et al., 2015; Webber & McCann, 2015). However, recent studies have found 
either insignificant or opposing results, requiring further investigation (Filson et al., 2009; 
Ulrich-Schad et al., 2017). Following the trend in previous studies (refer to the literature review), 
this study hypothesizes that "age” will have a negative association with interest to plant prairie 
strips. However, in regard to interest to learn more about prairie strips, this study hypothesizes 
that age would not have a significant association since learning about a BMP requires little 
commitment and risks in comparison to actually adopting it. In the Farm Poll, farmer age was 
gathered in the categorical ranges of 18-24 years; 25-34 years; 35-44 years; 45-54 years; 55-64 
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years; 65-74 years; and 75 years or older. The responses were coded ordinally with 1 being 18-
24 years, 2 being 25-34 years, 3 being 35-44 years, and so on.  
Comparison Variable 2: Gross farm sales 
Gross farm sales variable was chosen as a comparison variable because the previous 
research on farmer BMP adoption has generally accepted it as a positive indicator. As mentioned 
earlier in the Literature Review section, greater gross farm sales are often reflected in a larger 
operation. Through the principles of economies of scale, larger scale operations are more likely 
to accrue capital. Therefore, greater gross farm sale is linked with greater capital, and farms with 
greater capital can afford startup costs, labor, time, etc. to undertake a new practice (Prokopy & 
Floress, 2008; Sautter et al., 2011; Ulrich-Schad et al., 2017). For this reason, this study 
hypothesizes that greater gross farm sale will have positive association with both interest to learn 
and interest to plant prairie strips. Gross farm sales data was gathered in the categorical ranges of  
Category 2: Farmer Values and Identities 
The values and identities category evaluates the respondent’s opinions, preferences, and 
perceptions. This study investigated the following comparison farmer values and identities 
variables: Productivist and Conservationist; Ethics; Positive environmental attitude; Place 
attachment; and Willingness to take risks. 
Comparison Variable 3: Productivist and Conservationist 
As the name suggests, farmers with productivist value approach farming with an 
utilitarian point of view that seeks short-term profits and/or high crop yields by maximizing the 
output of the land (Burton, 2004). Productivist operations are often characterized by one or two 
crop rotation and heavy reliance on synthetic fertilizers, pesticides, genetically engineered seeds 
and high-tech farm machinery. While farmers with conservationist value are also likely to have 
similar income and yield goals as farmers with the productivist value, conservationist farmers 
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also consider the long-term environmental quality and take appropriate actions to mitigate 
environmental degradation (Mcguire et al., 2015).  
Past studies have identified positive association between conservationist value and BMP 
adoption (Carlisle, 2016; Ulrich-Schad et al., 2017), while negative association between 
productivist value and BMP adoption (Blase, 1960; Moon & Cocklin, 2011; Obstacles to 
Conservation Subcommittee, 1952; Sautter et al., 2011). Following this trend, this study 
hypothesizes that farmers who scored higher on productivist identity will have lower interest to 
learn and interest to plant than the farmers who scored higher on conservationist identity. 
Conversely, this study hypothesizes that farmers who scored higher on conservationist identity 
would score higher on interest to learn and interest to plant than the farmers who scored higher 
on productivist identity.  
In this study, the productivist scale is composed of six items: (1) has the highest crop 
yield per acre; (2) gets their crops planted first; (3) has the highest profit per acre; (4) uses the 
latest seed and chemical technology; (5) has the most up-to-date equipment; and (6) maximizes 
government payment. The productivist scale produced Cronbach’s reliability coefficient of 0.82.  
For the conservationist scale, the following eight items are included: (1) minimizes soil 
erosion; (2) considers the health of streams that run through or along their land as their 
responsibility; (3) minimizes nutrient runoff into waterways; (4) maintains or increases soil 
organic matter; (5) puts long-term conservation of farm resources before short-term profits; (6) 
minimizes tillage; (7) scouts before spraying for pests/weeds/disease; and (8) thinks beyond their 
own farm to the social and ecological health of their watershed. The conservationist scale 
produced Cronbach’s alpha of 0.89. 
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The Farm Poll asked its participants to answer what makes a “good farmer” in their 
opinion to assess whether the farmer leans toward a productivist or conservationist identity with 
the items described above. Then, the participants answered on a five-point Likert scale with 1 
being “Not Important at All,” 2 being “Slightly Important,” 3 being “Somewhat Important,” 4 
being “Important,” and 5 being “Very Important.”  
Comparison Variable 4. Conservation ethics 
In this study, conservation ethics broadly encompasses a sense of responsibility or 
empathy towards others and the environment that prompts a farmer to adopt conservation 
practices. Early conservationists such as John Muir or Aldo Leopold believed that nature should 
be protected for its inherent value, creating a branch of environmental philosophy that 
encourages conservation efforts to be borne out of ethics or morality rather than based on 
monetary or social benefits provided by nature (Bilbro, 2015; Leopold, 1949).   
More recent research has explored ethics and farmer BMP adoption and found a positive 
association (Carlisle, 2016; Sautter et al., 2011; Ulrich-Schad et al., 2017). To build on the 
findings of existing literature, the following questions were translated as a comparison variable 
with two scales – (1) ‘Self and family’, and (2) ‘Others’ – to examine whether the extent that a 
farmer may feel a sense of responsibility is related with their likelihood for adopting prairie 
strips practice.  
The ‘Self and family scale’ is composed of three items: (1) Previous generations of my 
family; (2) Myself; and (3) My immediate family. The Cronbach’s reliability coefficient for the 
'Self and family' scale is 0.735, which is a solid value above the threshold value to ensure 
internal consistency between the items. The Others scale includes the following five items: (1) 
My neighbors; (2) People in the area where I farm; (3) People in my watershed; (4) Everyone on 
34 
 
planet earth; and (5) Future generations. The Cronbach’s reliability coefficient for the ‘Others’ 
scale is 0.874, which ensures the internal consistency among the five combined items. 
This study hypothesizes that those who score higher on the conservation ethics variable 
would also score higher on both interest to learn and interest to plant. In addition, this study 
hypothesizes that the scores on interest to learn and interest to plant will be greater at a closer 
geographic and/or familial scale. Participants answered on a four-point Likert scale with 1 being 
“Not at all responsible,” 2 being “Slightly responsible,” 3 being “Moderately responsible,” and 4 
being “Very responsible.” 
Comparison Variable 5: Positive environmental attitude  
The role that attitudes have on behaviors has been researched extensively in the realm of 
social science field, including the relationship between environmental attitudes and farmer BMP 
adoption. In this study, “attitude” broadly captures behavioral beliefs that would activate the 
behavior in given situations (Klöckner, 2013). Positive environmental attitude includes believing 
that: BMPs are effective at improving environmental quality; one’s personal actions could have 
an impact on the environment; one has a personal responsibility to attend to environmental 
quality; and one is willing to change their practices to improve environmental quality (Ulrich-
Schad et al., 2017). 
Previous research found mixed-results between positive environmental attitude and 
farmer BMP adoption. While some (Adusumilli & Wang, 2018a; Prokopy & Floress, 2008) 
found positive association, others (Ulrich-Schad et al., 2017) found insignificant association. For 
this reason, positive environmental attitude was added in this study to be examined in the 
specific contexts of prairie strips practice and geographic location of Iowa.  
This study hypothesizes that positive environmental attitude will have a positive 
association with both interest to learn and interest to plant prairie strips. Particularly, the positive 
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environmental attitude variable is divided into two scales of ‘Local’ and ‘Extralocal.’ The 
‘Local’ scale is composed of just two items of (1) My farm and (2) The area where I farm, and 
scored 0.823 on Cronbach’s reliability test. The ‘Extralocal’ scale is comprised of five items: (1) 
My watershed; (2) My state; (3) The Midwest; (4) My country; and (5) The planet earth. A very 
high Cronbach’s alpha value of 0.936 confirms internal consistency among the five items 
combined into a scale. Participants answered questions in these two scales on a 4-point Likert 
scale with 1 being “Not beneficial,” 2 being “Slightly beneficial,” 3 being “Moderately 
beneficial,” and 4 being “Strongly beneficial.”  
Comparison Variable 6: Place attachment* 
Place attachment broadly describes a person’s emotional bond with a place. Place 
attachment encompasses multiple subcategories of (1) place meaning, “the salient symbols 
associated with a place”; (2) place dependence, the indispensability and/or irreplaceability of a 
place; (3) place identity, “the degree to which a place is part of how a person sees themselves or 
wants to be seen by others”; and (4) place satisfaction, “the degree to which a person likes or 
dislikes a place” (Eaton et al., 2019). 
In the past, place attachment and conservation behavior were studied in the contexts of 
amenity-rich areas with valuable natural resources, or where aesthetics and outdoor recreation 
can be enjoyed (Cuba & Hummon, 1993; Lokocz et al., 2011; Ramkissoon & Mavondo, 2015; 
Williams et al., 1992). Previous research has found a positive association between attachment 
and conservation practices (Carlisle, 2016; Larson et al., 2013; Mullendore et al., 2015; 
Raymond et al., 2011). For this reason, it is important to assess whether attachment to working 
landscape such as farmlands could have similar positive association with conservation behavior 
to increase the likelihood of BMP adoption (Eaton et al., 2019).  
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This study hypothesizes that those who have higher place attachment will have greater 
interest to learn and interest to plant. Further, the Place attachment variable is divided into two 
scales of ‘Land’ and ‘Friends’. The ‘Land’ scale contains six items describing one’s sense of 
place, identity, and happiness in relation to their farmland, which are: (1) When I think of home, 
I think of the land I farm; (2) I feel happiest when I am on the land I farm; (3) The land I farm is 
my favorite place to be; (4) The land I farm is an important part of who I am; (5) My personal 
history is closely tied to the land I farm; and (6) Even if I were no longer farming, the land I farm 
will always be a part of who I am. The ‘Land’ scale produced a Cronbach’s alpha of 0.895, 
representing a strong internal consistency among these items.  
The ‘Friends’ scale is constituted of three items, which measures relationship-building 
through farming activities as well as one’s sense of place. Items included in the ‘Friends’ scale 
are: (1) The friendships I have developed through farming activities in the area where I farm is 
important to me; (2) Farmers in the area where I farm generally have beliefs and values similar 
to mine; and (3) I have a trusted network of people I talk with about farming in the area. The 
Cronbach’s alpha value for the ‘Friends’ scale is 0.761, which validates that adequate internal 
consistency exists amongst the combined items. The participants answered questions from both 
scales on a four-point Likert scale with 1 being “Strongly Disagree,” 2 being “Somewhat 
Disagree,” 3 being “Somewhat Agree,” and 4 being “Strongly Agree.”  
Comparison Variable 7: Willingness to innovate  
This study hypothesizes that those who are more willing to try new agricultural 
technologies and practices will also score higher on theirs interest to plant. As for interest to 
learn, this study hypothesizes that there would not be significant association since learning about 
something does not usually does not require innovativeness. The willingness to innovate is a 
categorical, ordinal variable answered as one of the following four response choices: (1) I am 
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usually one of the first among my peers to try new technology; (2) I may not be among the first, 
but I tend to try new technology before most of my peers; (3) I tend to try new technology once I 
have seen a number of my peers use it successfully; and (4) I generally only try new technology 
after most of my peers have used it successfully.  
Category 3: Information and Networks 
The importance of information and information sources (i.e. types of network as well as 
the level of involvement) have on decision-making processes have long been studied in farmer 
BMP adoption studies. This study examined two information and networks variables: prior 
knowledge about prairie strips and the level of involvement in local watershed management 
activities.  
Comparison Variable 8: Knowledge 
The 2018 Farm Poll provided a description of prairie strips and asked whether the 
participant had a prior knowledge of the practices. Knowledge variable was measured through 
categorical, ordinal response choices of (1) No; (2) Maybe; and (3) Yes.  Literature on farmer 
BMP adoption found that knowledge of specific BMPs or conservation programs are often 
positively associated (Peterson et al., 2015). Prior examination on Diffusion of Innovation theory 
research found that knowing about a behavior or a situation is a critical precondition behind 
behavioral change (Prokopy et al., 2019). Therefore, this study hypothesizes that knowledge 
about prairie strips will have positive association with interest to plant, since a farmer would not 
be able to adopt a BMP without first knowing about it. For interest to learn, however, this study 
predicts that prior knowledge about the practice will not produce a significant association 
because those who already know about prairie strips may not feel the interest or need to learn 
more about it.  
38 
 
Comparison Variable 9: Opinion leadership 
Many previous studies on adoption have identified social network as an important 
determinant of BMP adoption (Baumgart-Getz et al., 2012; Carlisle, 2016; Knowler & 
Bradshaw, 2007; Liu, Tingting; Bruins, Randall; Heberling, 2018; Prokopy et al., 2008). Despite 
these findings from the previous research, this study hypothesizes that there may not be 
significant association among network and opinion leadership variable and interest to learn and 
interest to plant. This is due to the fact that the 2018 Farm Poll measured the participant’s self-
perception of their engagement in local network as can be seen in the following five items that 
were included in the scale: (1) Other farmers tend to look to me for advice; (2) I consider myself 
to be a role model for other farmers; (3) Extension staff, crop advisers, and others involved in 
agriculture tend to look to me for advice; (4) I take a leadership role in local agricultural matters; 
and (5) My opinions matter in the local agricultural community. The high Cronbach’s alpha 
value of 0.894 ensures the internal consistency. These items were answered on a 5-point Likert 
scale with 1 being “Strongly Disagree” and 5 being “Strongly Agree.” The subjective nature of 
these items may have affected the consistency in how different participants answered, regardless 
of their actual level or amount of involvement in the organized watershed management activities.  
Category 4: Farm Characteristics 
Farmer characteristic variables are often included in farmer BMP adoption studies, 
reflecting on their importance, as well as the ease of collecting and measuring these variables. 
This study analyzed the following farm characteristics variables: Diversified operation; and 
Existing conservation practice. 
Variable 10: Diversified 
The term “diversified” is a broad categorization of farm operations that produce multiple 
crops (beyond the typical monoculture, 2-year cash crop rotation such as 2-year corn-soy 
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rotation) and/or livestock. This can be done in a single season, or over multiple seasons. For 
instance, an operation that grows only plant crops but grows multiple species on different plots in 
a single year is considered a diversified farm. An operation that grows both plant crops and 
livestock is also considered a diversified farm. Yet another operation with an ‘extended rotation’ 
cropping system – such as one that grows only corn one year, then only soybean the next year, 
then only oat, then only alfalfa and so on – is also considered a diversified farm. Previous 
research (Arbuckle & Roesch-McNally, 2015; Blase, 1960; Roesch-McNally et al., 2018) found 
that diversified farm operators are more likely to adopt BMPs. Given that previous research are 
from Iowa, this study hypothesizes that having a diversified operation with at least 3-year 
rotation will have a positive association with both interest to learn and interest to plant. This 
variable was coded as ordinal categories with 1 representing “Not used in 2017; no plans to use it 
in the future,” 2 being “Not used in 2017; might use it in the future,” and 3 beings “I used the 
practice in 2017.”  
Variable 11: Conservation practice 
Past research has discovered a relatively consistent pattern where current or previous 
participation in another BMP or conservation programs was positively associated with an uptake 
of a new BMP (Adusumilli & Wang, 2018b; Arbuckle & Roesch-McNally, 2015; Mishra et al., 
2018; Roesch-McNally et al., 2018; Ulrich-Schad et al., 2017). The Farm Poll presented a list of 
nutrient management, and soil and water conservation BMPs commonly used in Iowa. The 
participants were directed to indicate whether they used the practice or not. The responses were 
coded as 1 being “Not used in 2017, no plans to use it,” 2 being “Not used in 2017, might use it 
in the future,” and 3 being “I used the practice in 2017.” 
This study hypothesizes that those who answered “Not used in 2017, no plans to use it” 
would score lowest on their interest to learn and interest to plant, while those who answered 
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“Not used in 2017, might use it in the future,” and “I used the practice in 2017” would both have 
positive associations with interest to learn and interest to plant. In addition, this study 
hypothesizes that the “might use it in the future” group would score higher on interest to learn 
than “I used the practice in 2017” group. This is because those who answered “I used the practice 
in 2017” already have a conservation practice in place and may not be looking to adopt another 
practice, while those in the “might use it in the future” group are more likely to be actively 
looking for a conservation practice to adopt.  
Specific practices that are either in-field and/or structural BMPs like prairie strips were 
picked out to be analyzed for this study as shown in the list below. In addition, this list contains a 
few practices – noted by * in front of the name – that have some similar qualities as prairie strips 
practice. More attention was given to these particular practices to see whether positive or 
negative association may take place among them. 
For instance, if a farmer perceives that prairie strips practice provides similar enough 
ecosystem services as another conservation practice they already have on their farm, an existing 
conservation practice may “compete” with and deter the adoption of prairie strips. On the other 
hand, if a farmer perceives familiarity in implementation and management techniques of the 
prairie strips with an existing conservation practice, they may feel more confident to adopt 
prairie strips. The following list are conservation practices analyzed in the study: Cover crops; 
*In-field buffer strips (e.g. contour buffer strips) to filter nutrients and sediment; *Buffers along 
streams, field edges to filter nutrients and sediment to protect water quality; *Grassed 
waterways; and *Terraces.  
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CHAPTER 4.    RESULTS AND DISCUSSION 
The Results and Discussions section contains the outcomes of the statistical analyses 
examining the relationship between two variables of interest – (1) interest to learn and (2) 
interest to plant – and 11 comparison variables derived from the 2018 Farm Poll. The 
comparison variables in this study are: (1) Age; (2) Gross farm sale; (3) Farmer identities 
(Productivist or Conservationist); (4) Ethics (Self and Family or Others); (5) Positive 
environmental attitude (Local or Extralocal); (6) Place attachment (Land or Friends); (7) 
Willingness to take on risks; (8) Knowledge; (9) Opinion leadership; (10) Diversified operation; 
and (11) Existing conservation practices. Following the reporting of the results, each variable is 
analyzed in a more in-depth discussion.  
The frequency distributions for the variables of interest are summarized in Table 4.1 
below. While the response percentage decreases as it moves from No to Maybe to Yes 
categories, more than half of the response falls between Maybe and Yes for both interest 
variables. This trend indicates a promising potential acceptance of prairie strips practice from 
Iowa farmers. 
Table 4.1. Frequency distributions of responses on variables of interest questions 
 Total N No (%) Maybe (%) Yes (%) 
Variable of Interest I. Learn  1,024 428 (41.8) 371 (36.2) 225 (22.0) 
Variable of Interest II. Plant 1,025 472 (46.0) 401 (39.1) 152 (14.8) 
 
Inferential Results: ANOVA and Tukey’s Test 
This section reports the ANOVA and Tukey’s test results, as well as whether the 
hypotheses for each variable are null or valid. The discussion portion will address possible 
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explanations for the outcomes of the hypotheses. Finally, findings by inference and their 
potential implications are included in the discussion section.  
The two variables of interest – (1) interest to learn and (2) interest to plant – were cross-
examined with comparison variables through ANOVA and Tukey’s tests. Both variables of 
interest exhibited very similar relationship with the same comparison variables. Comparison 
variables that were statistically significant in this study were: (1) Gross farm sales; (2) 
Conservationist value; (3) Sense of responsibility of self and family; (4) Self of responsibility for 
others; (5) Positive environmental attitude at extralocal scale; (6) Place attachment to the land; 
(7) Willingness to take risks; (8) Local networking as an opinion leader; (9) Diversified 
operation; (10) Existing structural conservation practice; and (11) Existing nitrogen management 
conservation practice.  
Comparison variables that were not statistically significant were: (1) Age; (2) 
Productivist value; (3) Place attachment to friends; (4) Knowledge; (5) Relationship to landlord; 
and (6) Positive environmental attitude at local scale for learning more about prairie strips.  
The outcomes of the Tukey’s analyses are summarized in Table 4.2 below. The superscript 
letters indicate whether there is a statistically significant difference among the comparison 
variable mean scores answered by No, Maybe, and Yes groups of the variables of interest. 
Different superscript letters between groups symbolize statistically significant difference, which 
is set at p ≤ 0.05.  
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Table 4.2. Mean scores of comparison variables crossed with variables of interest groups  
 
As can be seen in Table 4.2, the ANOVA and Tukey’s results demonstrate three main 
patterns. First, the mean scores generally increase when moving from “No” to “Maybe” groups. 
Second, statistically significant difference between the “No” and “Maybe” groups occur much 
 Interest to learn Interest to plant 
Categories and comparison variables 
Mean scores on comparison variables 
No 
(a) 
Maybe 
(b) 
Yes 
(c) 
No 
(a) 
Maybe 
(b) 
Yes 
(c) 
FARMER DEMOGRAPHICS        
Age (7 categories) 5.60 5.66 5.63 5.62 5.65 5.62 
Gross Farm Sale (10 categories) 5.23b 5.72a 5.32 5.24b 5.68a 5.33 
FARMER VALUES AND IDENTITIES       
Identity (5-point scales)        
  Productivist  2.73 2.65 2.76 2.69 2.73 2.70 
  Conservationist 3.95bc 4.08ac 4.36ab 3.92bc 4.17ac 4.34ab 
Conservation Ethics (4-point scales)        
  Self and Family 3.26c 3.36 3.46a 3.25bc 3.42a 3.40a 
  Others 2.77bc 2.94 3.02ab 2.78bc 2.97a 2.99a 
Positive environmental attitude (4-point scales)       
  Local 3.27 3.39 3.49 3.25b 3.43a 3.52 
  Extralocal 2.94 3.10 3.11 2.96b 3.13a 3.03 
Place attachment (4-piont scales)        
  Land 3.48c  3.54 3.59a 3.47c 3.55 3.61a 
  Friends 3.13 3.18 3.17 3.13 3.20 3.12 
Innovativeness (4 categories) 3.11bc 2.95a 2.89a 3.10b 2.91a 2.92 
INFORMATION AND NETWORK       
Knowledge (3 categories)  2.11 2.18 2.22 2.23 2.25 2.28 
Opinion leadership (5-point scale)  2.44bc 2.69a 2.61a 2.47b 2.68a 2.57 
FARM CHARACTERISTICS       
Diversified (3 categories)  1.51c 1.58 1.68a 1.50c 1.60 1.71a 
Existing conservation practice – Structural (3 categories)   1.98bc 2.20a 2.32a 1.97bc 2.23a 2.38a 
Note: significance indicated by superscript letters (p ≤ 0.05); see Materials & Methods section for scale construction   
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more frequently than between “Maybe” and “Yes” groups. These results demonstrate that those 
who answered “Maybe” are likely to have a similar outlook as those in the “Yes” group. This 
finding suggests that it would be worthwhile to include those who answered “Maybe” in prairie 
strips outreach efforts.  
Given this finding that “Maybe” and “Yes” groups form a natural grouping, the results 
will be compared with the hypotheses on the basis of “No” versus “Maybe and Yes”. Table 4.4 
at the end of this chapter summarizes hypotheses and the results. The letter NS denotes not 
significant finding, negative sign a negative association, and positive sign a positive association. 
The double positive sign was used in variables with multiple scales or categories, indicating that 
the scale or category with double positive signs demonstrated greater mean scores on interest to 
learn and interest to plant.  
Age  
Following previous studies, age was hypothesized to produce an insignificant association 
for interest to learn, and a negative association for interest to plant. The first hypothesis about 
interest to learn is validated no significant association was produced for all three response 
groups. The second hypothesis was found to be not true because again, age did not produce 
significant association for all three responses groups for interest to plant.  
This finding should be interpreted with caution when generalizing to the whole state of 
Iowa since the farmers who participated in the 2018 Farm Poll are older than the statewide 
average (refer to Materials and Methods chapter). On the other hand, the Iowa statewide average 
age of is older, and this finding perhaps is a reflection of an average farmer in Iowa. Therefore, 
age in the context of Iowa should be explored more in future research.  
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Gross farm sales 
As hypothesized, the gross farm sales produced significant positive associations with 
interest to learn and interest to plant. For both variables of interest, this positive associations 
occurred between “No” and “Maybe” response groups (refer to Table 4.2 on pg. 50). Given that 
gross farm sale is a measure of one’s capital, this finding suggests that farmers who have more 
capital would be more interested in learning about and planting prairie strips. Therefore, farm 
organizations, agencies and institutions should explore various ways to increase not only gross 
farm sale, but overall capital of farm operations.  
Productivist Identity 
Productivist identity was hypothesized to produce negative association with both interest 
to learn and interest to plant. However, the 2018 Farm Poll did not find any significant 
association among the three response groups of “No,” “Maybe,” and “Yes.” While this was not 
exactly the expected result from the hypotheses, it is nevertheless unsurprising that those with 
productivist values would be indifferent about learning about or trying out a new conservation 
practice. However, it is also a significant finding to discover that farmers with productivist 
values have not completely written off the possibility of learning about or trying prairie strips 
practice. 
Conservationist Identity 
As hypothesized, conservationist identity produced positive associations for both interest 
to learn and interest to plant. The statistically significant positive differences occurred among all 
of the response groups: between “No” and “Maybe,” “No” and “Yes,” and “Maybe” and “Yes” 
(refer to Table 4.2 above). While this finding is useful and contributes to the body of literature by 
affirming positive association of conservationist value and farmer BMP adoption, it requires 
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further investigation on: (1) ways to identify with conservationist value; in order to target 
outreach efforts; and (2) ways to foster conservationist values among individual farmers.  
Conservation Ethics 
The Conservation Ethics variable had both expected and unexpected findings. The first 
set of hypotheses – that those who scored higher on the ethics variables would also score higher 
(express greater interests) on prairie strips variables – were validated. For interest to learn, the 
significant difference took place between “No” and “Yes” groups for the ‘Self and Family’ scale, 
and between “No” and “Maybe” and “No” and “Yes” for ‘Others’ scale. For interest to plant, the 
significant difference occurred between “No” and “Maybe” and “No” and “Yes” for both ‘Self 
and Family’ and ‘Others’ scales.  
However, unlike the hypotheses, those who scored higher on the ‘Others’ scale as 
opposed to ‘Self and Family’ did not also score higher on the prairie strips interest variables. 
This was surprising given that previous literature has found that those who expressed sense of 
empathy or responsibility outside of their local region are more likely to adopt BMPs (refer to 
the literature review section). This finding suggests that it would be more effective to focus 
environmental education efforts on local issues and tie it with the local communities at a 
relatable scale. It also suggests that fostering local network and relationships would be important 
for farmers to feel more connected and responsible.  
Positive environmental attitude 
It was hypothesized that those who scored higher on positive environmental attitude – for 
both ‘Local’ and ‘Extralocal’ scales – would also score higher on interest to learn and interest to 
plant. It was also hypothesized that ‘Extralocal’ scale would score higher on the interest to learn 
than the ‘Local’ scale. However, for both scales, interest to learn was not found to be significant. 
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On interest to plant, the significant difference took place between “No” and “Maybe” groups for 
both ‘Local’ and ‘Extralocal’ scales.  
Place attachment 
Place attachment variable contained two scales – ‘Land’ and ‘Friends’ – both of which 
were hypothesized to have positive association with interest to learn and interest to plant. While 
results on the attachment to land did validate the initial hypotheses, attachment to friends did not 
produce any significant results. This finding alludes to the dominant presence of the conventional 
agriculture in the state of Iowa. In other words, those who are interested in prairie strips may be 
perceived as outliers in their conventional-agriculture-oriented farming community and may not 
have strong connection with their peers in the community. As for the ‘Land’ scale, statistically 
significant difference took place between the “No” and “Yes” groups for both interest to learn 
and interest to plant.   
Willingness to Innovate 
Willingness to innovate was hypothesized to have an insignificant association with 
interest to learn, and a positive association with interest to plant. The results, however, showed 
statistically significant difference for both variables of interest. For interest to learn, there was a 
significant difference between the “No” and “Yes” groups, where those who answered “No” on 
learning about prairie strips expressed lower likelihood of trying a new agricultural technology 
or practice before their peers. On the other hand, those who answered “Yes” on learning about 
prairie strips scored higher likelihood to be one of the first among the peers to try a new 
agricultural technology or practice. As for interest to plant, statistically significant difference 
was found between the “No” and “Maybe” groups.   
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Knowledge  
It was hypothesized that prior knowledge of prairie strips would produce an insignificant 
association with interest to learn because those who are already familiar with it may not feel the 
need to learn about it more. On the other hand, a positive association with interest to plant prairie 
strips was hypothesized because previous literature has found knowledge about a behavior is a 
precondition to acting on that behavior. However, the results did not find a significant 
relationship for either interest to learn or interest to plant with prior knowledge about prairie 
strips. 
Opinion Leadership 
It was hypothesized that the opinion leadership variable would produce insignificant 
results in regards to both variables of interest. This was due to the fact that the question measured 
self-perception of leadership level and involvement in local watershed organizations, and 
presumed that it may render subjective and inconsistent responses. However, the results aligned 
with previous literature that being more involved in local farming network increases the 
likelihood of farmer BMP adoption. For interest to learn, significant difference was found 
between “No” and “Maybe,” and “No” and “Yes” response groups. For interest to plant, 
significant difference took place only between “No” and “Maybe” (refer to Table 4.2). This 
finding suggests that self-perception of one’s role in the farming community may be a reliable 
way to identify individuals who may be interested in prairie strips. In addition, building onto the 
findings from the Conservation Ethics and Place Attachment variables, the Opinion Leadership 
finding reaffirms the importance of building local farmer network to increase farmer BMP 
adoption.  
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Diversified Operation 
As hypothesized, the diversified operation scale presented a positive association with 
both interest to learn and interest to plant. The significant difference took place between just 
“No” and “Yes” response groups (refer to Table 4.2). Additionally, results from further ANOVA 
and Tukey’s analyses between the variables of interest and the three response categories for the 
diversified operation questionnaire are displayed below in Table 4.3. This shows that among the 
three response groups, those who did not have a diversified operation in 2017 and have no plans 
to use it have negative association for both interest to learn and interest to plant.  
Table 4.3. Mean score differences among 3 response groups on diversified operation 
 
Existing Conservation Practice 
As hypothesized, the existing conservation practice produced positive associations with 
both interest to learn and interest to plant prairie strips. For both interest to learn and interest to 
plant, statistically significant difference took place between “No” and “Maybe,” and “No” and 
“Yes” (refer to Table 4.2).  
  
Diversified operation response groups Mean score on interest to learn Mean score on interest to plant 
(a) Not used in 2017, no plans to use it  1.74b 1.64c 
(b) Not used in 2017, might use it in the future  1.92a 1.72 
(c) I used the practice in 2017 1.88 1.81a 
Note: interest to learn and interest to plant are scored on 3-point scale of 1 = No; 2 = Maybe; and 3 = Yes; different superscript 
letters indicate statistically significant difference.  
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Table 4.4. Comparison of the hypotheses and the results on interest in prairie strips practice  
Categories and comparison variables Hypotheses Results 
Learn Plant Learn Plant 
FARMER DEMOGRAPHICS     
Age NS - NS NS 
Gross farm sale  + + + + 
FARMER VALUES AND IDENTITIES     
Identity     
  Productivist - - NS NS 
  Conservationist + + + + 
Ethics      
  Self and Family + + ++ ++ 
  Others  ++ ++ + + 
Positive environmental attitude      
  Local  + + NS + 
  Extralocal  ++ ++ NS +  
Place attachment*      
Land + + + + 
  Friends + + NS NS 
Willingness to innovate NS + + + 
INFORMATION AND NETWORK      
Knowledge NS + NS NS 
Opinion leadership NS NS + + 
FARM CHARACTERISTICS     
Diversified + + + + 
  Not used in 2017, no plans to use it  - - - - 
  Not used in 2017, might use it in the future  ++ ++ ++ + 
  I used the practice in 2017  + + + ++ 
Existing conservation practice + + + + 
Note: * denotes an exploratory variable; for Hypothesis, “NS” = Not Significant; [ - ] = negative association and [+] = positive 
association; [++] = within the same category/scale, greater positive association than an item with [+]).   
 
Limitations and Future Research Area  
This research has several limitations. First, while the results point to which farmer and 
farm characteristic variables have statistically significant association with the interest to learn 
and interest to plant, as with quantitative studies, the reasoning behind these findings are unclear. 
It is important to note that the Results and Discussion section in this study explores inferences 
about the findings. These inferences, however, should be further investigated through qualitative 
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research methods and multi-variate regression analyses to establish more concrete understanding 
on the decision-making processes. Given more time, the researcher would like to incorporate 
interviews of the farmers who had participated in the 2018 Farm Poll to gain deeper insights on 
why they had responded to the poll as they have, and further explore what motivates and hinders 
them from adopting prairie strips practice on their farm.   
On a related topic, the method used in this research – statistical analysis of survey data – 
is a common approach in the farmer BMP adoption literature. While this research presents 
important findings that contributes to better understanding prairie strips adoption, it would be 
useful to tie the quantitative analysis with spatial analysis. Through spatial analysis, the 
responses on No, Maybe, and Yes on interest to learn and interest to plant prairie strips can be 
visualized to display geographic distribution of the responses. While this may seem like a simple 
data, it can offer quick insights such as whether those who expressed interest to learn and 
interest to plant are concentrated in certain regions or dispersed evenly throughout the state, and 
whether there is similarity in geographic distribution of those who expressed interest to learn 
versus interest to plant.  
Furthermore, responses on interest to learn and interest to plant can then be layered with 
various permutations of independent variables in programs such as Geographic Information 
System to discover any potential correlations. For instance, physical characteristics of the 
geographic location such as soil types, slopes, floodplains, proximity to waterbodies, or average 
precipitation data – which are readily available through the USDA or USGS databases – can be 
added to see whether there is any recurring pattern with interest in prairie strips. Perhaps spatial 
visualization of such permutations may reveal that a large proportion of those who expressed 
higher interest in prairie strips farm in areas that are more likely experience erosion due to the 
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soil type present or higher slope. While such pattern cannot be used to draw conclusions, it 
would allow researchers to quickly detect potential correlation and build research questions 
around it for further investigation. Therefore, future research on farmer BMP adoption should 
invest in connecting analytical information with spatial information.  
Third, this research was conducted at a micro-scale level of individual farmers. While the 
actions of many individual decision-makers accumulate into significant outcomes, the reality is 
that the farmers in the Corn Belt region are stuck in a rigid agricultural system that burdens them 
with high risks and low control. Farmers make decisions in response to policies, programs, 
markets and other outside forces. Therefore, it is important to examine this issue at a larger-scale 
that includes other stakeholders of the agricultural system, such as conservation organizations, 
farm groups, government agencies, institutions, agricultural corporations, and consumers. 
Finally, this research performed initial bivariate quantitative analysis that examined the 
relationship between variables of interest and one comparison variable at a time. Future research 
can build upon the findings of this study by taking the comparison variables found to be 
statistically significant in the bivariate model into multivariate models that explores regressional 
relationship amongst all of the comparison variables. 
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CHAPTER 5.    CONCLUSIONS AND POLICY IMPLICATIONS 
This research examined bivariate relationship between interest about prairie strips 
practice and farmer and farm characteristics in the state of Iowa. First, this study provides 
evidence that farmers in Iowa are receptive to the new conservation practice of prairie strips, 
with more than half of the respondents expressing Maybe or Yes on interest to learn and interest 
to plant. Out of the total of 11 farmer and farm characteristics explored, the following eight 
variables had a positive association with both interest to learn and interest to plant: (1) Gross 
farm sale; (2) Conservationist identity; (3) Conservation ethics – both ‘Self and Family’ and 
‘Others’ scales; (4) Place attachment to the farmland; (5) Opinion leadership; (6) Willingness to 
innovate; (7) Diversified operation of extended rotation; and (8) Existing structural conservation 
practices. Positive environmental attitude had positive association for just the interest to plant 
prairie strips. Of these, existing structural conservation practices and conservationist identity 
demonstrated the most significant positive association with interest to learn and interest to plant.  
On the other hand, only one negative association was found in this study. Respondents 
who did not have a diversified operation in 2017 nor a plan to diversify their operation in the 
future scored significantly lower on both interest to learn and interest to plant. Furthermore, the 
following variables exhibited a not significant relationship with interest to learn and interest to 
plant: (1) Age; (2) Productivist identity; (3) Attachment to friends; and (4) Prior knowledge 
about prairie strips. Positive environmental attitude had insignificant association with just 
interest to plant. These results also demonstrate strong similarity between the “Maybe” and 
“Yes” groups across the comparison variables. Based on this finding, it would be effective to 
focus outreach efforts on those who answered “Maybe.”  
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Of the variables that were found to have positive association with variables of interest, 3 
variables call for special attention. Place attachment variable was added in this study as an 
exploratory variable, and found that place attachment to land is a strong predictor for interest in 
prairie strips, while place attachment to friends turned out to be insignificant. Additionally, the 
ethics variable produced an interesting result where closer geographic and familial proximity 
produced stronger sense of responsibility to tend to environmental quality issues. Finally, the 
opinion leadership variable yielded a positive association with interest in prairie strips, 
demonstrating the significance of the level of farmer involvement in local watershed network. 
The combinations of these findings suggest that it is essential to focus on local farmer networks 
and building relationships in order to increase prairie strips adoption.  
While providing technical and monetary support through CRP is a positive step, this new 
addition to the 2018 Farm Bill only supports the farmers who have already decided to adopt 
prairie strips. However, in order to attract new prairie strips adopters, more outreach, support, 
and funding must take place at the front end of the decision-making spectrum. For instance, this 
study found that “existing structural conservation practice” variable is most positively associated 
with interest in prairie strips. Given this, a low-hanging fruit to increase prairie strips adoption in 
Iowa is to focus prairie strips education and outreach efforts on farmers who already have 
implemented BMP(s). Agricultural agencies such as NRCS or farm organizations can easily 
identify farmers with existing BMP(s) through their current conservation/cost-share programs.  
Another recommendation to increase prairie strips adoption in Iowa is to strengthen local 
agricultural networks and activities. As mentioned above, farmers who are more involved in their 
local agricultural activities expressed greater interest in prairie strips. Additionally, farmers who 
exhibited greater conservation ethics and positive environmental attitude at local scales also 
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expressed stronger interest in prairie strips. Finally, farmer-to-farmer interactions and knowledge 
transfer are important conductors behind BMP adoption. Therefore, a mid-range goal to increase 
prairie strips adoption should aim at building vibrant local agricultural networks that increases 
farmer-to-farmer interactions – especially between those who have implemented BMPs and who 
have not – as well as a farmer’s personal connection and commitment to their local community.  
Finally, in order to increase prairie strips adoption (as well as other BMPs in general), a 
long-range policy goal is to foster conservationist identity in both individuals and in the culture 
of the state of Iowa. One recommendation to instill conservationist identity is to incorporate 
agriculture – especially the topic of conservation stewardship – as one of the core curriculums in 
Iowa’s public schools. Given that agriculture is critical to Iowa’s identity, politics, and economic 
stability, it would be appropriate to include agriculture in Iowa’s school curriculum. 
Furthermore, the topic of agriculture encompasses school subjects such as sciences, history, 
economy, sociology, etc. to meet the learning outcome goals. Raising awareness about the 
impacts of current agricultural landscape on Iowa, as well as existing conservation practices can 
help build a conservation-oriented culture.  
In closing, given that agricultural landscape in Iowa is very similar to that of the rest of 
the Corn Belt region, this research presents significant implications for agricultural conservation 
efforts, especially for the prairie strips practice which has yet to be examined in the context of 
farmer BMP adoption prior to this study. Further, the inclusion of prairie strips practice in the 
2018 Farm Bill – efforts to increase prairie strips practice from the federal government – extends 
the reach of this research contributions to beyond the borders of Iowa.  
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APPENDIX A.    IOWA FARM AND RURAL LIFE POLL QUESTIONNAIRE 
Appendix A includes questions and response choices from the 2018 Iowa Farm and Rural Life 
Poll used to measure independent variables in this research.  
Age 
What age are you? 
Gross Farm Sale  
Which category best represents your gross farm sales for 2017? (Please circle one.) 
None    $150,000 to $249,999 
Less than $2,500  $250,000 to $349,999 
$2,500 to $9,999  $350,000 to $499,999 
$10,000 to $49,999  $500,000 to $999,999 
$50,000 to $149,999  $1,000,000 or more 
 
Productivist or Conservationist Identities  
People have different opinions about what makes a “good farmer.” Please rate the following 
items in terms of their importance to what characteristics make a good farmer. (Please circle 
one number on each line.) A good farmer is one who… 
 
The lists below present descriptions divided by productivist or conservationist identities. 
However, these response choices were mixed-up in a single list when presented to participants in 
the survey. 
  
64 
 
Productivist identity: 
• has the highest yield per acre 
• gets their crops planted first 
• has the highest profit per acre 
• uses the latest seed and chemical technology 
• has the most up-to-date equipment 
• maximizes government payments 
Conservationist: 
• minimizes soil erosion 
• considers the health of streams that run through or along their land to be their 
responsibility 
• minimizes nutrient runoff into waterways 
• maintains or increases soil organic matter 
• puts long-term conservation of farm resources before short-term profits 
• minimizes tillage 
• scouts before spraying for pests/weeds/disease 
• thinks beyond their own farm to the social and ecological health of their 
watershed 
 
Conservation Ethics 
A sense of responsibility for one’s own well-being and for the well-being of others can play an 
important role in peoples’ decisions and actions. Please rate how responsible you feel to the 
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following groups of people for conserving the soil and water resources on the land you farm. 
(Please circle one number on each line.) 
a. Previous generations of my family 
b. Myself 
c. My immediate family 
d. My neighbors 
e. People in the area where I farm 
f. People in my watershed 
g. Everyone on planet earth 
h. Future generations  
 
Positive Environmental Attitude 
Soil and water conservation practices can have on-farm and off-farm benefits for the natural 
environment such as preventing erosion, reducing loss of nutrients into waterways, improving 
wildlife habitat, etc. In general, how beneficial do you feel the conservation practices on the land 
you farm are for the natural environment in the following places? (Please circle one number on 
each line.) 
a. My farm 
b. The area where I farm 
c. My watershed 
d. My state 
e. The Midwest 
f. The country 
g. The planet earth s 
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Place Attachment  
The following questions are about how you feel about the land you farm. Please rate how much 
you agree or disagree with the following statements. (Please circle one number on each line.) 
a. When I think of home, I think of the land I farm 
b. I feel happiest when I am on the land I farm 
c. The land I farm is my favorite place to be 
d. The land I farm is an important part of who I am 
e. My personal history is closely tied to the land I farm 
f. Even if I were no longer farming, the land I farm will always be a part of who I am 
g. The friendships I have developed through farming activities in the area where I farm are 
important to me 
h. Farmers in the area where I farm generally have beliefs and values similar to mine 
i. I have a trusted network of people I talk with about farming in the area where I farm 
 
Willingness to Innovate 
Regarding new agriculture technologies and practices, which of the following categories best 
describes you? (Please circle one number.) 
a. I am usually one of the first among my peers to try new technology 
b. I may not be among the first, but I tend to try new technology before most of my peers 
c. I tend to try new technology once I have seen a number of my peers use it successfully 
d. I generally only try new technology after most of my peers have used it successfully 
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Knowledge 
Prairie strips are an agricultural conservation practice that uses strips of native prairie 
vegetation within or at the edges of fields to protect soil and water and provide habitat for 
wildlife. Iowa State University researchers have shown that strategically converting small areas 
of crop fields to native prairie (generally in-field contour buffer strips of filter strips at the edge 
of fields) can significantly reduce soil erosion and nutrient loss and improve wildlife habitat. 
 
Before reading the description above, had you ever heard of the prairie strips conservation 
practice? 
a. No 
b. Maybe 
c. Yes 
Network and Opinion Leadership 
Are you involved in organized watershed management activities? Please indicate your level of 
agreement with each of the following statements. (Please circle one number on each line.) 
a. Other farmers tend to look to me for advice 
b. I consider myself to be a role model for other farmers 
c. Extension staff, crop advisers, and others involved in agriculture tend to look to me for 
advice 
d. I take a leadership role in local agricultural matters 
e. My opinions matter in the local agricultural community 
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Diversified Operation 
Many of the following farm practices can reduce soil erosion and nutrient loss. For each 
practice, please circle one number to indicate your use of the practice in your farm operation in 
2017.  
Existing Conservation Practice 
Many of the following farming practices can reduce soil erosion and nutrient loss. For each 
practice, please circle one number to indicate your use of the practice in your farm operation in 
2017.  
69 
 
APPENDIX B.    DESCRIPTIVE RESULTS 
The descriptive results include the summary of the responses received, such as frequency 
distribution of the responses, mean scores, and standard deviation values for each variable. If a 
variable is constituted of multiple items as a scale, each item in the scale is listed with its 
descriptive statistics information. Further, Cronbach’s reliability coefficient to validate the 
internal consistency of the items combined into a scale.  
Age 
In general, the 2018 Farm Poll respondents were older in comparison to that of the Iowa 
statewide average. For instance, only 0.8% of the 2018 Farm Poll respondents were 34 years and 
younger, and more than half reported to be 65 years and older at 57.6%. On the other hand, 9.2% 
of the 2017 Iowa Census of Agriculture respondents were 34 years and younger, and about a 
third were 65 years and older (USDA, NASS 2017).  
This overall older age of the Farm Poll respondents should be taken into consideration 
when interpreting the results and making inferences for the state of Iowa. As mentioned in the 
literature review, previous studies have found – although with some mixed results – farmer age to 
be negatively associated with BMP adoption.   
Table B.1. Age distribution comparison between Farm Poll and Iowa Census of Agriculture 
respondents 
Age Groups Farm Poll N (%) IA Census of Ag N(%) 
< 34 8 (0.8) 13,258 (9.2) 
35 - 64 426 (41.5) 82,624 (57.6) 
> 65 591 (57.6) 47,565 (33.2)  
Total 1,025 143,447 
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Gross Farm Sale  
The most frequently answered gross farm sale range was $50,000 to $149,999, followed 
by $10,000 to $49,999, and in third place, $150,000 to $199,999. As mentioned in the Materials 
and Methods section, a greater proportion of the 2018 Farm Poll respondents have larger gross 
farm sales than that of the Iowa statewide average. Previous studies (refer back to the Literature 
Review) have consistently reported that factors that increases capital, such as larger operations or 
higher gross farm sale, are positively associated with farmer BMP adoption.  
Table B.2. Frequency distribution of gross farm sale 
Gross farm sale range N (%) 
None 44 (4.4) 
Less than $2,500 50 (5.1) 
$2,500 to $9,999 79 (8.0) 
$10,000 to $49,999 194 (19.6) 
$50,000 to $149,999 215 (21.7) 
 
Productivist or Conservationist Identities 
Farmers with productivist values prioritizes short-term goal of producing high crop yields 
and profits by maximizing the outputs of the land. The productivist scale produced Cronbach’s 
reliability coefficient of 0.82. Farmers with conservationist values also have similar goals to 
produce high crop yields and profits, but also takes long-term environmental impact into the 
consideration. The conservationist scale produced Cronbach’s alpha of 0.89. Both Cronbach’s 
alpha values are considered to be more than adequate to ensure internal consistency among the 
items to be combined into a scale (Field 2009). Each item received different number of 
responses, which ranged from 1,025 to 1,038. 
Gross farm sale range N (%) 
$150,000 to $249,999 133 (13.4) 
$250,000 to $349,999 78 (7.9) 
$350,000 to $499,999 60 (6.1) 
$500,000 to $999,999 89 (9.0) 
$1,000,000 or more 48 (4.8) 
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The descriptive statistics on productivist and conservationist scales exhibit a clear 
pattern: in general, respondents self-reported to identify more strongly with conservationist value 
than productivist value. For the productivist value items, about half of the responses took place 
in the center and the left-hand side of the Likert scale of Not Important at All, Slightly Important, 
and Somewhat Important. On the other hand, responses on the conservationist value items are 
overwhelmingly skewed to the right. Between 80 to 90 percent of the responses on the 
conservationist value items occurred on the right-hand side of the Likert scale of Important and 
Very Important. This pattern is further supported by a noticeable difference in the mean scores 
between the productivist and conservationist scales, which are 2.71 out of 5 versus 4.08 out of 5, 
respectively. The high mean score on the conservationist value scale is evidence of substantial 
levels of awareness on the importance of conservation practices.  
 
Table B.3. Means and frequency distribution of productivist and conservationist scales and items 
Scale and items   
Not 
Important 
at All (%) 
Slightly 
Important 
(%) 
Somewhat 
Important 
(%) 
Important 
(%) 
Very 
Important 
(%) Mean (SD) 
Productivist scale 𝛼 = 0.822      2.71 (0.80) 
  has the highest yield per acre   10.5 18.6 36.6 27.3 7.0 3.01 (1.08) 
  gets their crops planted first   37.4 23.5 27.1 10.1 1.9 2.16 (1.10) 
  has the highest profit per acre  8.9 14.7 35.0 29.6 11.7 3.21 (1.11)  
  uses the latest seed and chemical 
technology   
7.9 17.3 34.3 31.2 9.3 3.17 (1.10)  
  has the most up-to-date equipment   31.7 29.8 28.3 8.9 1.4 2.18 (1.02) 
  maximizes government payments   27.4 21.9 28.1 17.4 5.3 2.51 (1.21)  
Conservationist scale 𝛼 = 0.894      4.08 (0.67) 
  minimizes soil erosion 0.5 2.1 6.7 42.1 48.6 4.36 (0.74) 
  considers the health of streams that run 
through or along their land to be their 
responsibility   
1.8 3.3 10.3 40.1 44.5 4.22 (0.89) 
  minimizes nutrient runoff into waterways   1.2 1.4 7.3 42.6 47.5 4.34 (0.77) 
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Table B.3. Continued 
  Scale and items   
Not 
Important 
at All (%) 
Slightly 
Important 
(%) 
Somewhat 
Important 
(%) 
Important 
(%) 
Very 
Important 
(%) Mean (SD) 
  maintains or increases soil organic 
matter  
1.9 2.5 11.9 44.2 39.5 4.17 (0.87) 
  puts long-term conservation of farm 
resources before short-term profits   
1.9 8.3 21.7 41.2 26.8 3.83 (0.98) 
  minimizes tillage  2.5 11.1 27.4 38.1 20.8 3.64 (1.01) 
  scouts before spraying for 
pests/weeds/disease  
1.3 4.8 14.1 48.6 31.2 4.04 (0.87) 
  thinks beyond their own farm to the 
social and ecological health of their 
watershed  
1.7 5.0 14.4 43.1 35.7 4.06 (0.92) 
Note: 𝛼 = Cronbach’s reliability coefficient; 5-point scale (1 = Not Important at All … 5 = Very Important).  
 
Conservation Ethics 
Both ‘Self and family’ and ‘Others’ scales exhibited a similar pattern where the mean 
value displayed an inverse relationship with the geographic or familial extent of the item. In 
other words, the respondents reported feeling less amount of responsibility as the item in 
question was further removed from their personal relationship and/or geographic location. This 
pattern becomes much more apparent between the mean scores of ‘Self and family’ and ‘Others’ 
scales, where the mean score dropped significantly from 3.34 out of 4 to 2.89 out of 4, 
respectively.  
Interestingly, outliers for this pattern were People in my watershed and Future 
generations items. One possible explanation for the People in my watershed outlier may be that 
water quality at the watershed level is a well-publicized issue in Iowa. Therefore, the respondents 
may have heightened awareness and sense of responsibility at this particular geographic extent. 
As for the Future generations item, the respondent may have defined a geographic or familial 
extent in their mind when answering this item. It is likely that the respondent would score higher 
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on this prompt if they understood the term “future generations” as members of their family or 
close friends, such as grandchildren.   
Table B.4. Means and frequency distribution of Ethics scale and items 
Scale and items   
Not at all 
Responsible 
(%) 
Slightly 
Responsible 
(%) 
Moderately 
Responsible 
(%) 
Very 
Responsible 
(%) Mean (SD) 
Ethics – self and family scale 𝛼 = 0.735     3.34 (0.60) 
  Previous generations of my family  7.2 26.5 40.8 25.5 3.00 (0.96) 
  Myself 9.6 16.7 37.9 35.8 3.63 (0.57) 
  My immediate family  2.5 8.9 34.1 54.5 3.41 (0.76) 
Ethics – others scale 𝛼 = 0.874     2.89 (0.69) 
  My neighbors 6.9 22.8 48.1 22.1 2.86 (0.84) 
  People in the area where I farm  7.1 24.8 47.9 20.2 2.82 (0.83)  
  People in my watershed 5.5 19.2 49.5 25.8 2.95 (0.82) 
  Everyone on planet earth  11.9 33.3 36.5 18.3 2.61 (0.91) 
  Future generations  3.1 14.9 40.6 41.5 3.20 (0.80) 
Note: 𝛼 = Cronbach’s reliability coefficient; 4-point scale (1 = Not at all responsible … 4 = Very responsible) 
 
Positive Environmental Attitude 
The Positive environmental attitude variable measures whether the respondent believes 
that BMPs are effective at improving environmental quality and whether their actions – i.e. 
implementing a BMP – can make a positive difference. This comparison variable is divided into 
two separate scales of ‘Local’ and ‘Extralocal.’ Similar to the Ethics comparison variable, the 
mean scores for the Positive environmental attitude decreased as the geographic scale increased. 
This trend is very apparent with a steady decline in the mean scores as the geographic extent 
moves further away from the land they farm. This created a marked difference in the mean score 
between the ‘Local’ and ‘Extralocal’ scales, 3.36 out of 4 versus 3.04 out of 4, respectively. In 
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other words, the respondents felt conservation practices produced less benefits on the natural 
environment in the big picture. 
Table B.5. Means and frequency distribution of positive environmental attitude scales and items 
Scale and items   
Not  
beneficial (%) 
Slightly 
beneficial (%) 
Moderately 
beneficial (%) 
Very 
beneficial (%) Mean (SD) 
Positive environmental attitude – local 
scale 𝛼 = 0.823 
    3.36 (0.60) 
  My farm 0.6 6.5 40.0 52.9 3.45 (0.64) 
  The area where I farm 0.6 10.6 49.9 39.0 3.27 (0.67) 
Positive environmental attitude – 
extralocal scale 𝛼 = 0.936 
    3.04 (0.71)  
  My watershed 0.6 12.6 47.0 39.7 3.26 (0.69) 
  My state 1.7 19.7 46.8 31.8 3.09 (0.76) 
  The Midwest 2.0 24.3 45.0 28.8 3.01 (0.78) 
  My country 3.7 27.7 39.5 29.2 2.94 (0.84) 
  The planet earth 6.9 27.2 37.1 28.8 2.88 (0.91) 
Note: 𝛼 = Cronbach’s reliability coefficient; 4-point scale (1 = Not beneficial … 4 = Very beneficial) 
 
Place Attachment  
The Place attachment variable in this study aimed to measure the emotional bond that the 
respondent has with their farmland and friendships developed through farming activities, 
represented by ‘Land’ and ‘Friends’ scales respectively. The descriptive statistical results present 
an obvious difference in the mean value of the ‘Land’ scale at 3.52 and that of ‘Friends’ scale at 
3.16. The greater mean score of the ‘Land’ scale indicates that the respondents are more attached 
to the physical farmland than the friendships they have developed through farming activities.  
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Table B.6. Means and frequency distribution of Place attachment scales and items 
Scale and items   
Strongly 
Disagree (%) 
Somewhat 
Disagree (%) 
Somewhat 
Agree (%) 
Strongly 
Agree (%) Mean (SD) 
Place attachment – Land scale 𝛼 = 0.895     3.52 (0.53) 
  When I think of home, I think of the land I farm   1.7 3.2 33.3 61.8 3.55 (0.64)  
  I feel happiest when I am on the land I farm   0.9 3.0 35.7 60.5 3.56 (0.59) 
  The land I farm is my favorite place to be   1.2 3.9 37.6 57.4 3.51 (0.63) 
  The land I farm is an important part of who I am   1.5 3.8 34.7 60.0 3.54 (0.63) 
  My personal history is closely tied to the land I 
farm   
2.7 7.0 33.6 56.7 3.45 (0.74) 
  Even if I were no longer farming, the land I farm 
will always be a part of who I am   
1.7 4.8 36.5 57.0 3.49 (0.67) 
Place attachment – Friends scale 𝛼 = 0.761     3.16 (0.57) 
  The friendships I have developed through 
farming activities in the area where I farm are 
important to me   
1.2 5.5 49.6 43.8 3.36 (0.64)  
  Farmers in the area where I farm generally have 
beliefs and values similar to mine   
3.4 15.1 58.3 23.2 3.01 (0.72) 
  I have a trusted network of people I talk with 
about farming in the area where I farm   
2.0 14.3 56.4 27.3 3.09 (0.70) 
Note: 𝛼 = Cronbach’s reliability coefficient; 4-point scale (1 = Strongly Disagree … 4 = Strongly Agree) 
 
Willingness to Innovate 
The willingness to innovate was measured in this study by identifying the “early 
adopters” of new agricultural technology. Only 29 respondents, or 3% out of the total of 956 
valid responses reported as one of the first people among their peers trying new technology. The 
majority of about 70% reported to trying new technology once they have witnessed it being 
successful by others, therefore falling in the category of “late majority” from the Diffusion of 
Innovation theory (Rogers, 2010). 
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Table B.7. Scale mean and frequency distribution on willingness to innovate scale and items 
 
Knowledge 
At a very high response rate of 97%, a total of 1,029 participants answered the question 
about whether they had heard about the prairie strips practice before. More than half of the 
respondents said Yes at 56%, and about 8% said Maybe. This result demonstrates that while 
prairie strips is a relatively novel practice with just a handful of adopters in Iowa, awareness 
about the practice is high amongst the Iowa farmers. It is important to note, however, that this 
question does not measure the depth of the knowledge, such as the fact that prairie strips practice 
is one of the most cost-effective BMPs available to farmers in Iowa. This variable may be simply 
measuring the name recognition of the practice. Nevertheless, this is still an important finding 
given that one would not adopt a practice that they are completely unaware of. 
Table B.8. Frequency distributions on prior knowledge of prairie strips 
Question N Yes (%)  Maybe (%) No (%) 
Before reading the description above, had you ever heard of the prairie 
strips conservation practice?  
1029 574 (55.8) 85 (8.3) 370 (36.0) 
Note: Ordinal variable (1 = No; 2 = Maybe; 3 = Yes)  
 
Scale and items N (%) Mean (SD) 
(1) I am usually one of the first among my peers to try new technology  29 (3.0)  
(2) I may not be among the first, but I tend to try new technology before most of my peers  245 (25.6)  
(3) I tend to try new technology once I have seen a number of my peers use it successfully   379 (39.6)  
(4) I generally only try new technology after most of my peers have used it successfully  303 (31.7)   
Total 956 (100.0) 3.00 (0.83) 
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Opinion Leadership 
The opinion leadership variable in this study measures one’s self-perceived level of 
leadership role in their farming community. The scale mean score of 2.57 out of 5 show that 
majority of the farmers are uncertain on their level of leadership in their community. All of the 
items in the scale received the majority of their responses as either Disagree or Uncertain. One 
potential explanation is that the respondents may have judged their leadership role modestly. In 
another scenario, it may be that the respondents are actually not a very active participant of the 
local agricultural matters. 
Table B.9. Frequency distribution and means on opinion leadership scale and items 
Scale and items   
Strongly 
Disagree (%) 
Disagree 
(%) 
Uncertain 
(%) Agree (%) 
Strongly 
Agree (%) Mean (SD) 
Opinion leadership scale 𝛼 = 0.894     2.57 (0.78) 
  Other farmers tend to look to me 
for advice  
11.0 28.6 42.4 16.5 1.4 2.69 (0.92) 
  I consider myself to be a role 
model for other farmers 
8.5 30.5 40.1 18.3 2.6 2.76 (0.94) 
  Extension staff, crop advisers, 
and others involved in agriculture 
tend to look to me for advice 
16.1 46.9 30.2 6.1 0.7 2.29 (0.83) 
  I take a leadership role in local 
agricultural matters 
14.6 41.0 31.3 11.9 1.2 2.44 (0.92) 
  My opinions matter in the local 
agricultural community  
13.3 29.5 36.3 19.4 1.5 2.67 (0.99) 
Note: 𝛼 = Cronbach’s reliability coefficient; 5-point scale (1 = Strongly Disagree … 5 = Strongly Agree). 
 
Diversified Operation 
While there are many forms that a diversified farming operation can take many forms 
(refer to Materials and Methods section), this study used extended crop rotation as a marker of 
diversified operation. Out of the total of 986 valid responses received, the majority at 62% 
reported as not having a diversified operation and having no plans to change it into a diversified 
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operation in the future. This finding reflects the dominant presence of the conventional corn-soy 
agricultural system in Iowa, and potential challenges to make a change in this system. 
Table B.10. Frequency distribution of diversified operation item 
 
Existing Conservation Practice 
The ‘Structural’ category produced Cronbach’s alpha of 0.710, an adequate value above 
the threshold to ensure internal consistency amongst the combined items. Among these three 
BMPs in the ‘Structural’, In-field buffer strips and Grassed waterways are practices that are built 
within the crop field. 
Table B.11. Frequency distribution of Existing conservation practice scales and items 
 
 
 
 
 
 
Item 1 (%) 2 (%) 3(%) 
Extended rotations (3 or more crops over a 3-5 year rotation) 62.4 17.1 20.5 
Note: Ordinal variable (1 = Not used in 2017, no plans to use it; 2 = Not used in 2017, might use it in the future; 3 = I used the 
practice in 2017). 
Category and items 1 N (%) 2 N (%) 3 N (%) 
Existing conservation practice – Structural 𝛼 = 0.710    
  In-field buffer strips (e.g., contour buffer strips to filter nutrients and sediment) 541 (54.5) 164 (16.5) 287 (28.9) 
  Buffers along streams, field edges to filter nutrients and sediment to protect water 
quality  
341 (34.2) 140 (14.0) 516 (51.8) 
  Grassed waterways 207 (20.7) 77 (7.7) 716 (71.6) 
Note: 𝛼 = Cronbach’s reliability coefficient; Ordinal variable (1 = Not used in 2017, no plans to use it; 2 = Not used in 2017, might 
use it in the future; 3 = I used the practice in 2017). 
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APPENDIX C.    FARM POLL SOURCE 
The 2018 Iowa Farm and Rural Life Poll survey was conducted by the USDA National 
Agricultural Statistics Service (NASS), which then provided Iowa State University with the 
deidentified data. Since the data were collected and deidentified by NASS, they are considered 
secondary data, and hence did not require ISU Institutional Review Board clearance.  
 
 
 
 
 
 
 
